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TO HIS GRACE 


RHE DUKE or MONTROSE. 


My Lorp Dukes, 


In giving this Work of my late Father’s 
to the world, I flatter myfelf that, while I difcharge 
a duty to the memory of a Parent, | perform, at the 
fame time, a not unacceptable fervice to the Public. 
The ‘reception with which my Father’s former pro- 
ductipns of a fimilar kind were ‘honoured, toycther 
,with my knowledge of the attention which he paid 
to the perfecting the prefent work, by the acquifi- 
tion of every information which inquiry or refearch 
could procure, may fairly infpire a certain degrce of 
confidence in the favour it may expect to obtain. 
One circumftance indeed there 1s, which naturally 
crdptes fome difhdence in offering this volume to the 
world, namely, that it is prefented under all the dif- 
advaatazes attending a pofthumous work which the 
death of its Author has deprived of his corrections 
and revifal. From this circumftance, however, it 


may, perhaps, gain as much on one hand as 1t lofes 
a2 on 


( iv ) 


on another... While it may be expofed to the feve- 
rity of critidttm, it will conciliate the indulgence of 
candour, and the favour of humanity. A fenfe of 
thofe amiable qualities in your Grace emboldens me 
to uther it into the world under the protection of you: 
Name. Placed at the head of the Society of Antiqua- 
ries of Scotland, one of the chief purpofes of whofe 
inftitution is the extenfion of hiftorical andjliterary 
knowledge in this kingdom; a work calculated for 
‘the promotion of Natural Hiftory and Science can- 
not be confidered as foreign to the views of that 
Society, or to the notice of your Grace as its Profi- 
dent. As Secretary of that Society, I may be al- 
lowed to embrace this opportunity of prefenting the 
volume to your Grace, and of exprefling, at the fame 
time, the very high efteem which, in common with 
my country, I entertain for your Gractr’s character, 
and of that confideration and refpect with which I 
have the honour to be, 


My Lorp Duke, 
With the profoundeft refpe& and efteem, 


Your Grace’s moft humble fervant, 


ALEX, SMELLIE.. 
Epin. Nov. 15. ; 








PR EF AC ELE 


N a Preface to the firft volume, I gave a 

fhore view of the origin, progrefs, and 
general defign of this work. With regard 
to the execution, it becomes me to be fi- 
lent-, But I muft be allowed to exprefs 
my gratitude for the favourable reception I 
have obtained from public candour, or, per- 
haps, public indulgence. This circumftance, 
though highly flattering, acts as a deprefling 
power on a fecond attempt. I feel a de- 
gree of dread, left I fhould difappoint ex- 
pectation, and lofe the {mall portion of lite- 
rary reputation I may have acquired. As 
my plan, however, cannot be completed 
without another volume, I muft fubmit to 


my fate. 
The 


vi PREFACE, 


The Sbjects exhibited by nature to our 
obfervation are numerous, variegated, and 
connected. To give even a curfory view 
of the whole, would exceed the powers “of 
any human being. For this reafon, I have 
hitherto confined my remarks chiefly to the 
animal and vegetable kingdoms. dn this 
fecond and laft volume, I fhall obferve the 
fame plan. The field is ftill extenfive; and 
I fhall endeavour to cultivate it, at leaft, 
with diligence. 


The fubjects I have felected for the pre- 
fent publication will not, I hope, be lefs en- 
tertaining and inftru€tive than thofe of the 
former. 
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Of Method. 





SECT. I 


Of the utility of Method in every. department of Science, and purti« 
cularly in Natural Hiflory— Methodical arrangement into tribes and 
famihes, both in the animal and vegetable kingdoms, is evidently 
founded in Nature. 


KEHOD is the order and difpofition of our thoughts, relating 

toa particular fubjedt. It is fo effential to {cience in general, 

that the merit of any compofition is principally eftimated by the juft- 
nefs and precifion with which the authors ideas are arranged. 

Von. IL A In 
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In Compofition, whatever be the fubject, diftin& ideas are not 
only neceffary, but thofe ideas muft be difpofed in a certain order or 
method, ‘correfponding to the general defign of the performance. 
Neither is method, in this cafe, a matter of chuice. It is the refult 
of the particular principles and mode of rcafoning adopted by the 
writer. ‘l’o enumerate the many advantages arifing from methodical 
arrangement in fcience, is torcign to our purpofe. Without method, 
it is impoflible to reach perfpicuity, the capital object in every com- 
polition, 


In deferibing a vafl variety of objc&s poffeffing fome univerfal 
and common qualities,——every individual, at the fame time, having 
fome quahties peculiar to itfelf, fome generic or {pccific differences 
which ferve to diftinguifh it from the whole grcup, and to conflitute 
a particular charaéter,—methodical diftribution is not only ufeful, but 


indifpenfably neccflury. 


In fuch a multifarious fubjeG& as natural hiftory, which has for its 
objeQ the numerous produdlions of animate and inanimate nature, 
it was neceflary to invent fome mode of gencralifing our ideas. The 
number of objeéts is fo immenfe ; the gencral figure, fituation and 
flructure of parts in the animal tribes ; their manner of living, gene- 
yation, moral character, or difpofition of mind, the artifices employed 
in definding themfelves and attacking their cnemies, in procuring 
food and providing ayainft the inclemencics and viciflitudes of the 
different elements, their utility to mankind, and the relations they have 
toeach other; thefe, and many other cireumftances, are fo various and 
complicated, that, without a methodical diftribution inte claffes and 
genera, although perfely arbitrary, and though no traces of any con- 
necting principles were difcoverable in the productions of nature, the 

mind 
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mind would inftantly recoil, and for evet abandon the ftudy of Na- 
tural Hiftory, as a heap-of undigefted materials which it was impof- 
fible to bring into a fcientific form, which confequently might diltradl 
and confound, but could never afford any rational cntertainment to 


an intcligent being. 


But Nature, however numcious and diverfified in her produc- 
tions, prefents no fuch disjointed and incongruous alfemblages. On 
the contrary, there is not a fingle being in the univerfe, whether 
animate or lninitnate, cndowed with a fot of powers and qualities 
entirely peculiar to itlelf Tt fuch a body really exifted, and could 
be recognifed by cur fenfes, fo powerful is the impreflion received 
from the general concatenation of natural objects, that we could not 
hefitate a moment in pronouncing it miraculous. The variety of 
objects is almoft infinite ; but thefe varicties arc not cffeted by large 
flrides, leaving ample room for farther gradations. ‘Their limits, on 
the contrary, are fo narrowly, fo nicely defined, that confiderable atten- 
tion, joined to a habit of accurate obfervation, is neceflary to difeern 
them. The general uulity of this grcat and benevolent plan of opera- 
tion is apparent. Not to mention the other advantages of mutual depen- 
dence and relation, this variety and uniformity, uhofe beautiful con- 
nections and diflinctions, allure us to the fludy of Nature, atfurd fui. 
vient materials for the conftrudion of fciznce, give rife to all our ab- 


ftract ideas, and, of courfe, extend and enlarge our reafoning faculties. 


Every man of ordinary underftanding, although he has given but 
little attention to the animals which furround him, has been fo long 
accuftomed, not from inftruction, but obfervation, to arrange them 
into the four grand natural Clufles of Quadrupeds, Birds, Fithes, 
and Infeds, that he is unable to recolleat either the time or manner 

A2 in 
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in which he acquired the idea of this diftribution. Without beftow- 
ing a more particular attention, fuch a perfon cannot be fuppofed to 
inveftigate thofe lefs obvious relations which ferve as a bafis for ge- 
neric and fpecific diftinGions. 


But a ftricter ferutiny into the animal creation will foon enable us 
not only to difcern general analogies and connecting principles, but 
likewife a number of particular and ftriking relations which charac- 
terife and conftitute tribes and families, 


So many common qualities occur in the great natural clafs of qua- 
drupeds, that it is almoft unneceffary to mention them. They have 
an equal number of legs ; the number of eyes and ears are the fame; 
there is an evident fimilarity in the general figure of their bodies ; 
their {kins are covered with hair; they are all viviparous, and fuckle 
their young; their manner of generating and producing is neaily 
the fame. The fimilarities in their internal ftruCture are not Icfs re~ 
markable. They are all furnifhed with lungs to anfwer the pur- 
pofes of refpiration ; their hearts confift of two ventricles and two 
auricles ; their blood is red and warm, &c. 


Notwithftanding the many fimilarities that take place in the ex- 
ternal form and internal flructure of the clafs of quadrupeds, the 
characters and features by which Nature has diftmguished the dif- 
ferent genera or familics are ftill more numerous, Thefe diftinc- 
tions are { various, and may be difcovered iu fo many different 
parts of the body, in the t od, difpofitions, and peculiar inftinds, 
that they have given rife to a great diverfity, of arrangement adopted 
by different fyitematic writers, 


M, 
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M. de Buffon, indeed, makes the variety of methodical diftribu- 
tions an argument againit fyftematic arrangement in general, as im 
plying an uncertainty and deficiency in the natural characters. We 
fhall have occafion afterwards to take notice of the method adopted 
by this ingenious and eloquent author, and fhall only, in this place. 
mention fome particulars which, we imagine, will be fufficient tc 
convince the candid inquirer, that methodical diftribution is not 
only ufeful in the ftudy of Natural Hiftory, but that Nature has ac- 
tually prefented her productions to us, not in an immenfity of un- 
connedted individuals, but in larger or finaller groups, linked toge- 
ther by unambiguous relations. Thefe groups are commonly known 
by the name of genera or families, every individual of which ought 
not only to poffets the general properties of the clafs, but likewife a 
family charadler and likencfs. ‘The concurrence of thefe circumftances 
is neceflary to the formation of a natural genus, in oppofition te 
artifictal afemblages, to which, in fome cafes, moft fy lematic writers 
have been obliged to refort, partly from the want of a fufficient ac- 
quaintance with particular animals, and partly ewing to fome origi- 
nal imperfeion in their principles of arrangement. 


The cat-kind, the felinum genus of Mr Ray, the felis of Linnaeus, 
eomprehends the lion, tigre, panthor, leopard, ounce, the cat-a- 
mouutain, the domeftic cat, and the lynx. The bare infpetion of 
thefe animals, or their pictures, without knowing any thing of their 
hiftory, will at once convince us of thet: mutual relations, and of 
the propriety of placing them under one genus. But, after we have 
learned their hiftory, and difcovered the fimilarity in their difpoft- 
tions, ia their food, manner of ferzing and devouring their prey, 
and other circumftaices in their oeconomy, we can no longer hefi- 
tate in pronouncing them a naural genus. The horte, the afs, and 

the 
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Me yebra ; ‘the different fpecies of mbrikies; the bats; the wefels ; 
the fquirrels; the different fpecies of deer; the goat-kind; the 
fheep-kind ; the ox-kind; the armadillos or tatus ; the hare-kind : 
Theie, and many others, are in the fame circumftances, and have 
an equal title to be confidered as natural genera. 

We might enumerate fimilar examples among birds, fifhes; and in- 
fects ; but thofe who are unacquainted with Natural Hiftory may 
believe us when we affert, that the fame diftinguifhing features, the 
fame family-connections are to be found in the animals belonging 
to thofe claffes as take place among quadrupeds ; and the Naturalift 


has no occafion to be informed of a fact with which he is already 
fufficiently acquainted. 


We are now fully authorifed to lay it down as an cftablifhed truth, 
that there is a general fubordination and concatenation in the ani- 
mal kingdom, that Nature has actually diftributed her produGions 
into clafles, and gencra; and confequently that thofe fyftematic 
writers who have moft clofely followed the ordcr of Nature in their 
methodical diftributions are entitled to the higheft rank in the public 
eftimation. 


But, although claffes and genera be evidently founded in nature, 
# difficulty ftill remains. In order to facilitate the inveftigaton of 
animals, naturalifts have found it neceffary to make intermediate di- 
vifions between the claffes and the genera. Thefe divifions are called 
orders, Even in this article Nature is not altogether deficient. We 
are already acquainted with many-inflances, in the animal kingdom, 
of particular relations by which feveral genera of the fame clafs are 
peculiarly connected. A thorough knowledge of thefe natural rela- 


tions 
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tions is all that is neceflary for the conftruétion of a perfect method. 
But there is {uch a variety of circumftances to be learned, of which 
we are as yet perfeatly ignorant, that the induftry and experience of 
many ages will ftill be neceflary, if indeed we can ever hope, for 
the acquifition of this great defideratum in natural hiftory. A fimi- 
larity in the external figure or internal ftru@ture is not enough. The 
difpotitions, manners, inftinés, ceconomy, &c. muft likewile be 
thoroughly known. We are at prefent far from being fufficiently ac- 
quainted with thefe, and many other important circumftances, even 
with regard" to feveral of our native animals. How then can we 
expect to fee a perfeG methodical diftribution ? What right have 
we to cenfure fyfcmatic writers for not arriving at an impofhble de- 
grce of perfe€tion in their method? It is cruel and injurious. To 
receive with joy the light they communicate, to employ their know- 
ledge and experience in the further advancement of the fcience, and 
to grant them the tribute of praife in proportion to the merit of their 
refpective performances, would be more conixtent with that candor 
and humanity which ought ever to be the infeparable concomitants 


of philofuphy. 


It is principally in the formation of orders that naturalifts have fo 
widely dificred in their fyftems. Ignorant of the genuine relations 
of nature, they have been obliged to have recourfe to artificial diag- 
noflics. In the clafs of quadrupeds, the charatteriftic figns are taken 
from the feet, from the teeth, the paps, the parts of gencration, &c. 
There is fti'! a greater diverfity in the orders of birds, fithes, and 
inicdts. Particular parts of the body are fixed upon, not beraufe 
thefe parts are pointed out by Nature as infallible marks of diftinc- 
tien or relation, but becaufe a perfed method, in the prefent ftate of 
the {cience, is impofhble ; and any method is preferable to confu- 

fion. 
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fion, It is vain, therefore, to difpute about the propriety or impra- 
priety of the affemblages in the orders of a Ray, a Linngus, a 
Klein, or a Pennant, Till we acquire a more perfed knowledge of 
the hiftory, as well as of the figure of animals, it is of little im- 
portance whofe fyftem be adopted, provided the characters be clear, 
and all the facts that are at prefent known be diftin@ly related. 
Were every naturalift of the fame fentiments with regard to this 
point, many incumbrances with which natural hiftory is now 
loaded woukd be removed; the ftudent would not be diftraéted and 
retarded by an infinity of fynonimes; the fcience would become 
more fimple and intelligible; and, of courfe, its bounds and the 
number of its votaries would foon be greatly augmented. I mean 
not that all attempts towards the perfection of fyftem fhould be laid 
afide ; but that, in the prefent imperfect ftate of the fcience, it ia to 
be regretted, that fo much time and genius fhould be expended in 
fruitlefs difputes, and in the augmentation of methods and terms. 
To add to the number of fa€ts and obfervations, to defcribe with ac- 
curacy and precifion, to feparate fiction from truth, to inveftigate 
the ceconomy and moral character of animals, and to render their 
utility to mankind more extenfive: Thefe are objeéts more worthy 
of the attention of philofophers, more agreeable to ingenuous minds, 
and more correfpondent to the genius of the {cience. 


Nothing further need be faid with regard to the utility and de- 
feéls of method in general. Obfervations of a more particular na- 
ture will occur in eaplaining fome of the principal methodical ar- 
rangements. A fhort view of the methods invented by fy ftematic 
writers will make the reader acquainted with the different and fuc- 
ceflive efforts towards the improvement of method, and give us an 
opportunity of unfolding more diftinctly the reafons by which we 

have 
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have been determined, in the following work, to adopt one in pre- 
ference to all the reft. 


In moft authors who have written profefiedly upon the hiftory of 
animals, attempts towards methodical arrangement may be difcerned. 
Ariftotle, Pliny, and Ahan perceived the utility of method. But 
they feem never to have dreamed of the practicability of teaching 
the ftudent, by the help of a fyftem, partly natural, partly artificial, 
to inveftigate the name, and, in many inftances, even the nature 
and difpofittons of an animal he never faw before; or to be able, in 
a few minutes, to pronounce with certainty, that it had never hither- 
to been deferibet by any author. This curious difcovery was re- 
ferved fot a later and more ferutinizing age. 


Vou — , R SEG. 
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SECT. If. 


An biftorical and charatteriftical Account of the writings and arrange- 
ments of the principal ancient and modern Naturalifis, 


1, ANALysis OF ARISTOTLE’s History oF ANIMALS, 
witTH REMARKS. 


HERE are few people who have not at Icaft heard of the genius 

and learning of Ariflotle. He was a pupil of Plato, ‘and tutor 

to Alexander the Great. Among many other valuable performances, 
this great philofopher compofcd a natural hiftory of animals; a book, 
though written between two and three thoufand ycars ago, which 
contains a more thorough knowledge of the general relations of ani- 
malg, with regard to manners, dilpofitions, inftinéts, external and 
internal ftructure, than at this day can be met with in many volumes. 
‘The philotophic habit of his mind Iced him uniformly to general and 
expanded views; but his examples, which arc conftantly occurring, 
at the fame time that they difcover a minutenefs and precifion in the 


inowledge of Nature, convey folid inftru€tion to the readex 


In the firft book, Ariflotle gives a general detail of the diftinc- 
tions and analogies arifing fiom the flruQure and fituation of the 
parts 
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parts of animals; their methods of living, their actions and man- 
ners ; the organs neceffary to animal life; the various modes of ge- 
nerating ; the parts deftined for motion ; the principal genera, or 
claffes, as quadrupeds, birds, fifhes, and infcéts, which laft he fub- 
divides into tellaceous, cruflaceous, and foft *. In the courfe of 
this inveftigation, our author difcovers that a number of animals, as 
min, the quadrupeds, birds, cctaceous fithes, &c. refpire by means 
of lungs; and that thefe animals have likewife red blood in their 
vei sy whereas infects have no lunge, and their blood is tranfparenc 
or colourtels, He duither dilcovers, that fome produce live animals, 
and others eyes, Tience he deduces the following capital diltinc- 
tions in the ini nal kingdom, naricly, thofe which have lungs, and 
thes wah hove no lungs ; the fanguineous and exfangueous ; the 


Vivipatous and Oviparous. 


From the 9th to the 24th chapter, which finithes the firft book, 
we.have*a concife anatomical defcription of the cxternal and internal 


parts of the human budy. 


The fubject of the 2d, 3d, and 4th books, 18 a comparifon of the 
exicrnal and internal parts of quadrupeds, ferpents, binds, fifhes, 
and infcals, with rezaid to the difference of ftructure in thefe animals 
compared with each other, and with man, whom the author had par- 
ticularly defcribed in the firft book as a model or flandard. He 
concludes the 4th book with diflertations on the fenfes, the voice, 


flveping and watching, and the fexcs of animals, 


The sth and 6th books treat of reneration and parturition, the 
number of young, and other ciicumitances relative to this fubje@. 
Ba Book 


Molufca of Ray, Linnzus, &c. 
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Book 7th gives a particular account of the circumftances preced- 
ing and following the generation of man, viz. puberty, the men~ 
ftrual flux, figns of conception, the time of geftation, the num- 
ber of young, the milk, the refemblance of children to their pa- 
rents, &c. 


The firft fifteen chapters of the 8th book contain a hiftory of the 
food and manner of living of the different tribes of animals. From 
the 15th to the 24th, we have an account of fuch animals as conceal 
themfelves at certain feafons of the year, the migration of birds, and 
what animals renew their age by moulting, or by cafting their fkin. 
From the 24th chapter to the end of the book, the author enume- 
rates the difeafes of animals, the firuations and circumftances that 
are favourable to health or produdtive of difeafes, and the feafons 
when they are moft proper to be ufed for food. 


In the firft chapter of book gth, the mental differences tnat take 
place in males and females are pointed out. The remainder of this 
book treats of the friendly or hoftile difpofitions of certain animals 
to one another, and of their characters; it likewife contains fome 
gencral defcriptions and fpecific diftinGions, 


From this fhort view of the method and contents of Ariftotle’s 
hiftory of animals, the general defign of the author may be colle¢t- 
ed. We begun with inveftigating the manners, difpofitions, and 
ftructure of individuals. Ariftotle was enabled to execute this im-« 
portant tafk to more advantage, perhaps, than any other perfon ei- 
ther before or fince his time. Not to mention the extent of his own 
ecuius, Alexander provided him with live animals from every quar- 
ter of the then known world. Thefe were fupported by the muni- 

ficence 
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ficence of a monarch who merited the epithet of Great, not for the 
boundleis ambition of his heart, not for the flaughter of millions of 
his own fpecies, but for the protection and encouragement he affard- 
ed to the greater Ariftotle. 


After fpending much time and labour in inveftigating the charac- 
ters and difpofitions of animals ; after making repeated experiments 
in order to difcover the fecret fprings of their ations, ihe extent of 
their capacities, their affeGions and averfions ; after fatisfying him- 
felf with regard to thefe and many other interefting articles, Ari- 
ftotle’s next object was, how to digeft thofe materials fo as beft to 
promote the fcience of nature. To give a particular defcription and 
hiftory of every individual neither corre{ponded with the genius of the 
author, nor with the flate of the fcience at that time. To invefligate 
the relations and differences which ferve to conncét and diflinguith 
the various tribes of animals, was the capital obje& of the Icarned 
author. ‘Like the great Bacon, inftead of retailing idle fictions, or 
facts founded only upon ignorance and credulity, Ariftotle per- 
ceived the necefhity of afcertaining the genuine principles of the 
{cience by actual experiments. Some idea may be formed of the 
number of thofe experiments, and the judgment with which they 
were conducted, by the extenfive and accurate conclufions the aue 
ther has drawn from them. Whoever reads Ariftotle’s hiftory of ani- 
mals with the fame view with which he reads fome modern authors 
will be greatly difappointed. rifling anecdotes, marvellous feats of 
ftrength, ferocity, or cunning, addrefled to the imagination in the 
languagesof declamation, are not to be expected in the works of-an 


Ariftotle. 


Lis chief objec was to reduce into a fcientific form a branch of 
natural 
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natural knowledge, which had hitherto confifted only of a chaos of 
detached, unccrtain, and often fabulous narrations and defcriptions. 
The happy circumftances in which he was placed, joined to the un- 
common abilities with which this extraordinary perfon was endowed, 
enabled him to unfold the principles of natural hiftory with fuch 
amazing fuccefs, that, to this day, no fyftem has been attempted, the 
principles of which have not evidently been derived from Ariftotle. 
Analogies and diftin@ions are not only drawn from magnitude, 
figure, faculties and difpofitions of mind, but from the inftruments 
of motion, the tecth, the eyes, the genitals, and, in d word, from 
every cxtcrnal and internal part of the body. 


Having faid fo much on what appears to be the nature and 
defign of Ariftotle’s hiftory of animals, it now becomes neceflary to 
difclofe the principal intention of being fo particular. 


The eloquent M. de Buffon, and his learned and ir.duftrious 
friend M. Daubenton, declared enemies to methodical arrangement 
themfelves, betray a ftiong inclination to prefs this illuftrious ancient 
into theit fervice. They allege, that Ariftotle, fo far from having 
a defign to cftablith the principles of /yftem, fhows a fovereign con- 
teinpt for methodical diftribution,. not only by the plan he has fol- 
lowed, but in different parts of the work itfelf; and yet, by way of 
compliment to the author, they fay, “ that it is neceflary to go back 
“ to the days of Ariftotle for the general principles af the divifion of 
“ animals’? After mentioning the fources from which Ariftotle, 
in-his firft bok, derives the diftinguifhing characteriftics of different 
animuais, thefe gentlemen infift, that the author never meant them to 

be 
Thh. Nat. par Buffon, vol. 4. p. 142. 
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be the foundation of a modern nomenclature or fyftem, fimuar to 


thofe of Ray or Linnaeus 


With regard to this we are perfetly agrecd, but for a very diffe- 
rent reafon. Ariftotle faw the perplexed ftate of the fcience, or ra- 
the: perceived that the natural hiftory of animals had not hitherto 
been reduced to a fcientitic form. He therefore applied the whole 
force of his mind towards the inveftigation of general principles, to 
ferve as a bafis for fyftem, and as a model for future writers. But, 
after the labour of many years, and encountering numberlels difl- 
cultics, even making every allowance for the extent of his capacity 
and forefight, it can hadly be fuppofed that Ariftetle could ever 
conceive the poffibility of a fy fem fo perfca as either that of Ray 


oer Linnaeus. 


Buffon and Daubenton further allege, that Ariflotle was too wal 
acquainted with the nature of animals, to attempt a regular division 
of them into clafflis, orders, genera, and fpecies 5 that he only ufcd 
generic terms in compliance with the idcas of the vulgar, who uni- 
formly give the fame name to objc@e endowed with fimilar quali- 
tics; but that he formally profcribes all fubuivifions of the genus, as 
being paitly forced, partly impoffible ; and becaufe, in forming the 
difftrent branches of thofe fubdivifions, objUds are {cparated and dif 
perfed which ought always to be placcd under one point of view: 
befides, that, in fubdividing the genus, we are obliged to ufe nega- 
tive charactyrs: That Armflotle rejects negative characters, becaufe 
no diftinctions or relations can be cflablithed upon an idea of priva- 
tion, and becauft a thing which docs not exift cannot be divided in- 
to {peices Tf. 

This 
* Vit. Nat. par Budon, vol. 4. p. 143 
t Ilid. vol. 4. p. £43. et feg. 
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This reptefentation of the fentiments of Ariftotle conceming me- 
thodical arrangement induced me to perufe his hiftory of animals 
with more than ordinary attention; and, if I am not greatly mifta- 
ken, I have difcovered the only reafon which could induce the 
author to drop a few expreffions which, at firft view, feem to juftify 
Buffon and Daubenton’s opinion. 


Whoever reads the book will foon perceive that the word genus is 
often ufed in the fame fenfe as c/a/s or order among the moderns; 
and fometimes it is limited to the fame idea that we affix to genus * 
This circumftance frequently gives rife to ambiguity. 


Our author, as formerly obferved, never intended to give a parti- 
evlar defcription and hiflory of every fpecies. Man being the 
principal and beft known animal in the creation, Ariftotle takes 
him as a ftandard, and defcribes minutely his whole frame and 
movements. In defcribing the inferior tribes of animals, thc feldom 
defcends to minutiae, but keeps chiefly in view their relations and 
diferepancies, Ariftotle’s book, therefore, is not a natural hiftory 
of animals in the modern fenfe of thefe words. It confilts only of 
philofophical differtations on the general ftructure, manners, and 
difpofitions of animated beings. If any perfon wifles to learn Arif- 
totle’s account of the lion, tiger, horfe, elcphant, or any other ani- 


mal, 
t 
Sunt autem genera fumma quaedam, quibus animalia ditingnuntar, Sunt vero 


haec: Un: um avium; alterum pifcium; tertium cetorum; quae "omnia conftant fan- 
guine. Eft et aliud corum gents, quae tefla conteguntur, quéd oftrear: ~ppelfatur. 
Trem aliud, quod tmoliore tefta operitur ; cacterum nomiré uno “bmprehentim efts 
giles locuftae et cancrorum genera quaedam, atque gammarorum, : Practerea ahivd 
mollufcorum ; cujufmodi lolligines, et lolli, et faepiae. Poftremo, infectorum quoque 
genus eft, quae omnia carent Janguine.—<rif, Hi. Animal, edit. Scadliger, lib. 1. cap. 7 
et alibi pufim. 
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mal, he muft perufe the whole work before he can collect every 
thing the author has faid concerning them. His fads and obfer- 
vations are numerous; but, with regard to particular animals, thefe 
are not to be found in one place, nor in treating of an individual 
fubjea in the form of a continued hiftory, On the contrary, his 
facts are always employed to fupport the principles which he at the 


time is endeavowing to cftablith. 


To an author compofing a book upon Ariftotle’s plan, therefore, 
a fcrupulous fubdivifion of the different claffes or genera could have 
anfwered no wfeful purpofe. In eftablifhing or inveftigating general 
principles, it is neceflary to have a free and unlimited range through 
the whole circle of nawure. Accordingly Ariftotle, in treating of 
generation, the fenfes, the infiruments of motion, &c. inftead of 
taking an individual for his fubjeQ, gives all the varietics that can 
be collected from the whole animal creation: And this condu@ he 
uniformby purfucs, whatever be the fubjeét he is handling. 

Such being the plan of our author, it furely cannot furprife any 
perfon to fee him occafionally obferviag, “ that as many animals 
“ are poffeffled of fome common qualities, 1t is unneceflary to treat 
“ of thefe qualities as feparately exilling in different fubjects.” 


It is an obfervation as old as Pliny, that there is not any book 
from which a man may not learn fomething: And it may likewife 
be oblerved, that, when a man reads with a view to fupport a pre- 
conceiged opinion, there is hardly any book in which he will not at 
leaft imagine that he has found fometking to his purpofe. We will 
venture to affirm, that no man, who‘had not previoufly determined 
to condemn the methodical diftribution of animals, could have ever 

Vou, I. C difcoveicd 
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difcovered that Ariftotle had the fmullelt inclination to be of the 
fame opinion. Inftead of endeavouring to learn the general defign 
of the book before us, were we, tn imitation of Buffon and Dauben- 
ton, to pick out all the paifages that actually favour methodical ar- 


rangement, this chapter would be enormoufty fwelled with quotations. 


§z. Or PLINY, rue Exper. 


A¥TER reading Aniftotle, it is natural to expect that every fucceed- 
ing writer upoa the fubyeQ of anitnals would have cither adopted his 
principles or endeavoured to improve them. But, on perufing the 
works of the fucceffors of that great philofopher, this expectation is 
by no means gratified. Ariftotle demonttrated the neceffity of me- 
thod and of accurate defcription. But, inftead of following his ex- 
ample, the very idea of method, whether natural or arnficial, feems 
to have been almoft entircly loft for many centuries. U1id the an- 
cients been more explicit in their defcriptions of natural bodies, their 
inattention to method might calily have been pardoned. Bur, with 
regard to this moft effential article, they are fo exceedingly defec- 
tive, that it is often impoffible to difcover the fubject of which they 
are treating. ‘They fuppofe the reader to know every fubftance 
merely by the name they chufe to give it. If any charefiir by 
which the body may be diftinguithed appears in their writings, it 
feems to efcape from the author as it were by accident Even when 
a defcription is attempted, the permanent and effential chara“ters are 
gencrally miffed ; and nothing but accidental and mutable characters, 
or, which is fill worfe, char. cters that equally belong to other fub- 


ftances, are exhibitcd. Nay, in defcribing fpecies, the characters of 
the 
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the genus itfelf are often totally omitted *. Were it difficult to de- 
monftrate the utility of methodical diftribution by arguments of a 
different nature, it would be fufficient to refer the oppofers of me- 
thod to thé ancient writers of natural hiftory, to fhew how much 
confufion and ambiguity the want of fuch diftribution occafions. 


But, although the ancient naturalifts were not fo attentive to me- 
thod and accuracy of defcription as could be wifhed, we muft not 
therefore fuppofe them to be deflitute of merit. On the contrary, 
their writings are diflinguifhed by a grandeur and clevation of fenti- 
ment which few moderns have been able to reach. Defpifing every 
thing that appears to he trifling or infignificant, they exalt our ideas 
of nature, and are particularly follicitous to thew that all her pro- 
ductions anfwer fome uleful purpofe to mankind, 


The want of method and precifion of defcription is peculiarly to 
be regreated in the works of the learned and laborious Pliny. His 
genius was too comprehenfive to be limited to any branch of natu- 
ral hniory. His ideas of this fabje@ were not confined to animale, 
vegetables, and minerals, but extended to every production of Na+ 
ture exhibited either in the heavens or the earth, Agreeably to 
thefe ideas, Pliny’s Hiftory of Nature, befides a hiftory of tie ani- 
mal, vegetable, and mineral kingdoms, comprehends an abridge- 
ment of all that the ancients knew in geography, aftronomy, bota- 
ny, agriculture, gardening, mcdicine, the liberal arts, &c. His ftyle 
is concife,.ne-vous, and clevated. lis knowledge is prefound, and 
his method of reaioning clear and philofophical. But, as it is fo- 
rcign to our prefent defign, to give an account of Pliny’s manner 

C2 of 


* Vid. Plin. Hitt. Nat. cap. 8. et ~libi paffim. 
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of treating every fubje€t, we thall confine ourfelves to his hiftory of 
animals, 


Pliny, in this part of his work, begins with man. He does not, 
however, like Ariftotle, give a defcription of the ftru@ture of the 
human body. His chief objects are the external figure of men, the 
difpofitions, manners, and cultoms of different nations, Here our 
author difcovers an cxtenfive erudition, and a deep knowledge of 


human nature, 


A ftrange mixture of character, however, appéars in moft parts 
of Pliny’s writings. A mind ftored with every {pecies of literature, 
a refined tafte, a {ceptical {crutinizing temper, combined with a con» 
fiderable portion of fuperflition and credulity. He gravely tells us 
of a certain northesn nation, called Arimafpi, who have but one 
eye in the middle of their foreheads ; of a country inhabited by 
wild men with their feet behind their heels ; of a nation of*herma- 
phrodites mutually impregnating each other; of a people with a 
couple‘of pupils in each eye ; of a fpecies of men with dogs heads ; 
of anothor fpecies with eyes in their fhoulders; of a third fpecies 
who have no mouths, and are nourithed folely by fmelling, &c. A 
number of extravagancies of this kind are to be found in the fecond 
chapter of the 7th book. Pliny indecd generally quotes his autho- 
vities for fuch abfurditics ; but, from his manner of writing, and 
his arguments in favour of this {pecies of credulity contained in the 
firft chapter of the fame book, it is plain, that he firmly believed, 
or at leaft means that his readers fhould believe, moft of thafe ridi- 


culous chimeras. 


After mankind, Pliny treats of land-animals, as diftinguifhed 
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from aquatics, In this part of his fubje& he obferves not the leaft 
veitige of order. It is a mere jumble of quadrupeds, ferpents, frogs, 
lizards, 8cc. Next follow the aquatic animals ; then the birds; and, 
laftly, the infeéts. The order in which thefe laft cluffes are treated 
is exactly of a piece with that in the firft clafs. Belides, he even 


mixcs and confounds the very order which he feems to follow ™. 


Upon the whole, notwithftanding Pliny’s deficiencies with re- 
gard to method and defeription, his hift ry contains the greateft 
pirt of the natural knowledge of the ancients, compiled indeed from 
other authors, but managed with fuch tafte and addre(s, that the 


whole has the appearance of an original compofition. 


§3. Or ELIAN. 


Tus *author was a Roman, and lived ander the Emperor Adrian, 
He was, however, fo fond of the learning of the Greeks, that, in 
his compofitious, he preferred their language to his own. Though 
he has written u, on other fubjects, hc acknowledges, that his ge- 
nius had a peculiar bias towards natural hiftory. He therefore 
chofe that fubject for his principal work, which he entitled, Of the 


mature of Animals, 


The work is divided into feventeen books: Thefe divilions do 
not refult irom the nature of the compofition, but feem to have been 
m.de merely for the convenicncy of the reader. Ariftotle, as a na- 
tural hiflorian, aftonifhes us with extent of knowledge and depth of 
penetration: ‘Ine amiable Aflian addrefles himfelf, in the gentleft 

manner, 


Vid Plin. Hitt, Nut. lb. 8. 9. 10. 31, 
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manner, to our reafon and imagination, warms our hearts with the 
love of virtue, and excites a fovereign contempt of every aétion or 
fentiment beneath the dignity of our nature. 


féilian’s favourite aim was, to roufe the fentiments and enforce the 
praCtice of genuine morality. Arguments drawn from the beauty of 
virtue and the deformity of vice were as common and as ineffe¢iual 
in his days as in ours. He therefore laid hold of another and more 
powerful principle of human nature. Being well acquainted with 
the manners and difpofitions of the animal creation, inftead of paint- 
ing human heroes and human mifcreants, £lian ftimulates our pride 
by the generofity, friend{hip, gratitude, courage, meeknefs, refigna-~ 
tion, modefty, parental affeGtion, and temperance, cxhibited in the 
charaCters of particular animals ; and excites our averfion by the illi- 
berality, feififhnefs, ingratitude, pufillanimity, ferocity, impatience, 
obfcenity, unnaturality ond gluttony, difplayed in the difpotitions 
of others. 


In compofing a book with this view, we cannot fuppofe that the 
author would find it neceflary to cramp himfelf with a ftri@ connec- 
tion in the different parts of his work, far lefs to write in the form 
of a fyftem, lian’s whole book,‘om the contrary, confifts of un- 
connected anecdotes concerning animals, either derived from his 
own experience or collected from the writings of others. In the 
37th chapter of the eleventh book, however, he has occafionally ccl- 
leéted Ariftotle’s principles of the divifion of animals, and reduced 
them into fuch order as would make no contemptiule figure gn,a mo- 
dern fynopfis. Ariftotle’s chief attention was dire@ed to the external 
and internal ftructure of animals, in order to afcertain the principles 
and facilitate the ftudy of natural hiftory. | Elian fteers an oppofite 

courfe. 
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courfe. He feldom or never takes notice of external forms or quali- 
ties, but confines himfelf entirely to mental character and difpofi- 
tions. It requires no depth of penetration to difcover many anec- 
dotes which have the air of fable and credulity: But a reader en- 
dowed with a moderate fhare of good nature will find hittle diffical- 
ty in pardoning faults of this kind. ‘The author has enriched his 
work with a multitude of genuine and uncontefted facts, If he 
fomcetimes relates flories that require more faith than his reader is 
policed of, he generally either quotes his authority, or gives a 
hint that he does not believe them himfelf. Befides.in many ftories 
of this kind, it is eafy to perceive that the moral is /Elian’s principal 


object. 


§ 4 Or OPPIAN. 


Oprran was a native of Cilicia, and fluurithed under the Empe- 
rors Severus and Antoninus Caracalla, He compofed two excellent 
poems in the Gieck language, and prelented them to Autoninus, wha 
was fo delighted with them that he recalled Agefilaus, Oppian’s 
father, from bantthment, and farther rewarded the author with a 
picce of gold tor every verfe. The fubjcct, of thofe poems are fithe 
ing and hunting. Though Oppian dicd in his 3oth year, his poem» 
dijvaver 4 brilliancy of genius, a corredl tafle, a maturity of judgment, 
and a compleat knowledge of ancient Jearning. Natural hiflory, 
however, feenss to have been his favourite fludy. In his poem on 
ih ng, g vall variety of filhes are defcribed. with furprifing accuracy 
and minutenei ; and, in the poem upon hunting, the principal (ua- 
drupeds are painted in lively colours. Oppian docs not, however, 


confine himielf to defcription alone: He frequently gives a pretty 
compleat 
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compleat hiftory of the manners, difpofitions, and ceconomy of the 
different animals introduced in his poems. Although, from the na- 
ture of the performance, we cannot expect that the author fhould 
write in a fyftematic ftrain ; yet he difcovers an intimate acquain- 
tance with the principles upon which fyftem is founded. It is re- 
inarkable, that Oppian, though poffeffed of a warm poetical fancy, 
has rejected moft ftories that favour of fiction and credulity. 


§ 5. Or GESNER. 


Conran. Grswner, a phyfician at Turin, publithed a natural hif- 
tory of animalsin the year 1551-58, confifting of four large volumes 
in folio. The fubdivifions of his claffes are entirely regulated by the 
letters of the alphabet, and confequently deferve no further notice. 
He indeed makes an apology for this condu@. He allows that me- 
thodical diftribution is more philofophical ; but he prefefs the al- 
phabetical arrangement on account of his numerous philofophical ob- 
fervations, which he confiders as the moft valuable part of his work. 
As this author has collected every thing that had been faid upon ani- 
mals by ancients and moderns, by poets, philofophers, phyficians, 
fhepherds, grammarians, &c, in all countries and languages, his work 
may be of ufeto fome readers ; but his prolixity is infufferable, par- 
ticularly his philological difcuffions, Ina word, Gefner’s natural 
hiftory may be confidered as a rude quarry from which fome valu- 
able ftones may be dug; but the labour of removing the rubbith 
overbalances their intrinfic worth, In the hiftorical part, leere are 
many valuable anecdotes, blended with a variety of fabulous imper- 
tinences, 


§ 6. 
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§ 6. Or WOTTON. 


In the hiftory of particular fciences, there appears, at certain pe- 
tiods, a ftrange inattention to faéts and principles previoufly difcover- 
ed. Ariflotle, above two thoufand years ago, unfolded the principles 
of natural hiftory in the moft fimple and perfpicuous manner. But 
the fpirit and dcfign of his book were either never fully underftood 
or unaccountably negl-cted by all the fubfequent writcrs upon this 
fubjed, till towards the middle of the 16th century. 


At this period, there arofe, in different parts of Europe, feveral 
learned and ingenious natuialifts, who perceived that all animated 
beings were connected by ccrtain mutual relations; that thefe rela- 
tions had been too much neglected by preceding authors: and that 
this inattention to the order and concatenation of objeQs was the 
principaf reafon why the knowledge of nature was fo little cultivated, 
and fo difficult to be attained. Methodical arrangement, therefore, 
became a capital obje& of attention ; and moft writers after this pes 
riod were more or lefs fuccefsful in their arrangements, according ta 
the acutenefs of their obfervation, and the extent of their capacities, 


Epwarb'WortTTow, a phyfician at Oxford, compofed a volume 
upon the diftinguifhing charaeriftics of animals, which was publith- 
ed at Paris in the year 1552, and infcribed to Edward VI. King of 


England *. 


Ile begins with an enumeration of the peculiar qualities by which 
Vor. I. D the 
Edward: Wottoni Oxonienfis de differentiis animalium libridecem. Luteti« Pa- 


rifiorum 3552. 
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the various fpecies of animals are diftinguifhable from each other: 
Thefe diftin&tions are derived from a multiplicity of circumftances ; 
from the fenfes, external and internal parte, the food, affeCtions and 
averfions, manners, colour, actions, inftruments of motion, the ele- 
ments in which they live, their modes of generating and producing, 
&c. Having executed this part of the work with great judgment 
and learning, Dr Wotton proceeds to give a more particular account 


of the genera and fpecies, which he claffes in the following manner: 


I. Sanguineous, or animals with red blood. 


II, Exangueous, or animals with tranfparent or colourlefs blood. 


The firft clafs is divided into five orders, viz. 1. Man, as being the 
head of the animal creation. 2. Viviparous quadrupeds. 3. Ovipa- 
rous quadrupeds and ferpents. 4, Birds. 5. Fithes. 


The fecond clafs he divides into two orders, viz. 1. Infedls. 2. 
Fxangueous aquatic animals. 


The viviparous quadrupeds are fubdivided into, 1. Digitated, 
or toed, as apes, dogs, &c. 2. Cloven-hoofed, as the cow, the 
fheep, &c. 3. Whole-hoofed, as the horfe, the afs, &c. Under 
oviparous quadrupeds are comprchended frogs, lizards, &c. Ser- 
peuts are added on account of their fimilarity. 


The birds are fubdivided into, 1. Fidipedes, or fuch as have un- 
connected toes, as the gallinaceous kind, &c. 2. Carnivorous, as 
the eagles, vultures, &c. 3. Aquatic birds, which are again diftin- 
guifhed into fuch as frequent the thores and marfhy places, as the 
cranes, the fnipes, &c, and fuch as are web-footed, as ducks, &c. 

The 
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The fifhes are fubdivided into, 1. Cartilaginous, plain, oblong, 
and long. 2. Saxatiles, or thofe which frequent ftony places. 3. 
Cetaceous, or the whale-kind. 


The infects are fubdivided into, 1. Such as build nefts or combs, 
as the bee, wafp, &c. 2. Such as are furnifhed with a probofcis. 3. 
Such as have their wings inclofed in a cruftaceous fheath, as beetles, 
&c. 4. Caterpitlars,—o the arrangement of the infedts, our author 
feems to have paid lefs attention than to that of the other orders of 
animals; for he has not availed himfelf of many excellent diftin@ions 
which he had pointed out in the beginning of his ninth book. 


The cxangueous aquatic animals are fubdivided into, 1. Soft, as 
the cuttle-fith, &c. 2. Ciuflaccous, as lobfters, crabs, &e. 3. Tel- 
taccous, or fhell-animals. 4. Zoophyta, as the fpongia, &c. 


Dr Wotton’s defcriptions are not only concife and elegant, but the 
ceconomy and di!pofitions of the different animals are painted in a 
lively and entertaining manner. His tafte in compofition is chafte 
and unaffected. Though well acquainted with the writings of the 
ancients, he does not encroach on the patience of his readers, or 
augment the fize of his book, by unneceffary and tedious quota- 


tions. 


§7. Or BELONIUS. 


Ferrus BELONivS publifhed a volume de Aquatilibus, at Paris, 


in the year 1552. Under aquatic animals, Belonius comprehend» 


the cetaceous fithes, the hippopotamus, the otter, the water-rat, and 
D2 other 
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other amphibious animals. He divides the whole into two orders, 
viz. the Sanguineous and Exangueous. The fanguineous he fubdi- 
vides into viviparous, as the whale, the dolphin, the hippopotamus, 
&c. Oviparous, as the crocodile, &c. Cartilaginous, which laft 
he again fubdivides into viviparous and oviparous, fpinous, oroad, 
and oblong fifhes; fifhes which refemble ferpents; and what he 
calls the teffer fpinous, fcaly fithes, which he diftributes into pelagii, 
or fiflres found only at great diftances from the fhores ; littorales, or 
thofe which frequent the fhores; faxatiles, or thofe which frequent 
rocks and ftony places; and, laftly, the amnici and lacuftres, or 


thofe found in rivers and lakes. 


In the 1555, Belonius, or Belon of Maine, publifhed another vo- 


hume upon birds, which he arranges in the following manner: 


Order I. Rapacious birds, both diurnal and nodlurnal, as eagles, 
vultures, owls. II. Water-fowl, or thofe which are welr footed, 
and {wim in water, as the fwan, pelican, ducks, &c. ILI. Birds 
which frequent banks of rivers, and marthy places, and are not web- 
footed, as the crane, the heron, &c. IV. Land-fowl, which build 
their nefts upon the ground, as partridpges, &c. V. Birds which 
frequent almoft every place, and which live upon d:fferent kinds of 
food, as crows, pies, parrots, woodpeckers, &c VI. Small birds 
which build their nefts in hedges and buthes: Thefe -re fubdivided 
into infectivorous, granivorous, and fuch as fecd indifferently either 
upon infedls or- grain, 


The author difcovers an extenfive knowledge of his fubje@, and 
™ > * 
a tolerable tafte in compofition, which is more concife, lefs emhar- 


rafied 
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raffed with quotations, and the ideas are clearer and better arranged 
than in the writings of mofi of his cotemporaries. 


§8. Or RONDELETIUS. 


In the vear 1554, Rondcletius, a profeflor of medicine at Mont- 
pelicr, publifhed a work, De Pifcibus. The firft four books are 
entirely occupicd with the diftinguifhing charadters of fithes. Thofe 
characters are taken from the external and internal figure of the 
parts; from the manners and difpofitions ; from the food, the places 
frequented by different kinds, and many other circumftunces. He 
diftributcs all fifhes into two orders, viz» I. Sanguineous II, Ex- 
angueous. The fifhes compichended under the firft order are fub- 
divided into, 1. Broad, compreffed, fcaly fifhes, as the aurata, fpa- 
rus, &c. 2. Saxatiles. 3. Small fithes. 4. What the author calls 
the lizarg-kind, as the acus, &c. 5. Round, uncompretle, fealy 
fithes, as the lupus, afellus, &c. 6. Fithes ftill rounder than the 
former, of a reddifh colour, and having a thick head, as the mullet, 
milvus, &c. 7. Plain fithes, not cartilaginous, as the foal, &c. 8. 
Plain cartilaginous fifhes, as the raiz, &c. yg. Long fifhes, as the 
conger, &c. 10. Foreign fithes, as the orbs, &c. 11. Ceticeous 
fithes, as the whale, &c.—The fecond order, viz. the exangucous, 
he divides into, 1. Teflaceous, or fhell-fith, which confit either of 


one or adouble thell 2. Turbinata and cochlex. 3. Infedts and 


zoophytes. 


Rondeletius was fo fully convinced of the neceffity of methodical 
arrangement, that he frequently mentions the impofhibility of diftin- 


guithing one object {rom another, without having recourle to the va- 
rious 
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rious marks by which the productions of Nature are charatterifed *, 
The firft fith he defcribes is the aurata ; but he anxioufly guards his 
reader from imagining that he does fo becaufe the name of the ani- 
mal begins with the letter A+. Rondeletius defcribes with accuracy 
and fidelity: His tafte in compofition is {till more chafte than that 
of Belonius. 


§9. Or SALVIANUS. 


HipporyTus SALVIANUS, a profeflor of medicine at Rome, pub- 
lithed, in the year 1557, a large folio volume, entitled, Aquatilium 
Animalium Hiftoria. This book contains the defcription and hiftory 
of about 100 fithes, with figures drawn from the life, and engraved on 
copperplate with furprifing tafte and elegance. As the author con- 
fined himfelf entirely to fuch fithes as he had feen and examined, it 
was unneceflary for him to difcover any folicitude aboug fyftema- 
tic arrangement. His defcriptions are minute and accurate ; but the 
reader is frequently embarrafled and interrupted with ufclefs quota- 
tions from the antients. 


§ 10. 


* Quid enim effet aliud inter nos quam chaos quoddam et rerum omnium confufa 
congeries, nifi forma, colore, alafque hujufmodi internofcerentur ? Quo pacto Japi- 
des, herbs, pifces, a fefe difcernerentur, fi per omnia fimules fib: ipfis effent ? Ne ila 
quidem linguarum confufio in Babel tantum unquim negotii cxhibuit, quantum ila 


rerum omnium fignilitudo exhibuiffet! Rondelet. de pife. lib. 2. p 31. 


+ Nolim autem quemquam exiftimare, ideo nos Auratam primum depingere, quod 
aly A litera incipiat. Hunc enim ordinem per literarum clementa, non minus in pif- 
cium quam in herbarum defcriptionibus, vitiofum effe exittimamus; et hunc fecutos 
mre qu dem a Diolcoride reprebenfos fuiffe. Rondelet. de pifc. lib. 5. p. 113. 
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§ 10. Or ALDROVANDUS., 


UtyssEs ALDROVANDUS praGiifed as a phyfician at Bononia in 
Italy. He wrote a fyftem of natural hiftory confifling of 12 fofio 
volumes. Several of them were publifhed after his death, which 
happened about the end of the 16th century. This voluminous au- 
thor was fo fenfible of the abfurdity of attempting to communicate 
fcience without method, that he expreffes a degree of indignation 
againft many of his prideceflors, who, for want of genius to difco- 
ver even the moft obvious relations of nature, had recourfe to an al~ 


p’ abetical arrangement 


AlJrovandus diftributes the animal kingdom into fix claffes, viz. 
I, Quadrnpeds. If]. Serpents. Ill. Birds IV. Fithes. V. pe 
{ccts, VI. Exangueous animals, or animals with colourlefs bload. 


I, QuapRuprrps. 


Tuese he fubdivides into three orders. 1. Whole-hoofed. 2. 
Cloven-hoofed. 3. Digitated or toed. 


In the firft order, viz. the whole-hoofed animals, he begins with 
the horfe, becaufe he is the moft ufeful to mankind ; then follow 
the afs, the mule, the unicorn, and the clephant. 

The 


* Qui alvhabeticum in fcientiis ordinem fecuti funt, ut Paulus Myineta, Avicenna, 
&c. femper mihi difplicuerunt, quod, rerum f{pecies commifcentes, qu. fimilis naturx 
funt, ideoque conjungenda, diftrahant ; qu vero plurimum a fe mutuo difcrepast, 
ideoque difiinguenda, contra connectant, Nature ordinem turbant, fcientiorumque 
methodum omnem invertant, ac contundant, Aldrov. Ornithol. p. 7, 
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The fecond order confifts of the cow, bull, and ox; the urus, 
bonafus, buffalo, theep-kind, goat-kiad, rhinoceros, camel, camelo- 
pard, and fow. 


The third order is fubdivided into viviparous and oviparaus, 
The viviparous are again fubdivided into fere, or favage animals ; 
femiferz, or wild animals; and domeftic animals. Under ferz are 
arranged, the lion, lynx, tiger, bear, wolf, &c. The femifere com- 
prehend the fox, ape-kind, caftor, &c. And under domeftic are 
contained the dog and cat.—-The oviparous, as the frog, the toad, 
lizards, 8c. are placed laft becaufe of their ftupidity and want of 
dignity. 


IJ. SERPENTS. 


Trey are divided into two orders: 1. Thofe who have no feet, 
2, Thofe who have feet. 


HI. Brrops. 


TuEsE are arranged into three orders: 1. Rapacious. 2. Grani- 
vorous. 3. Aquatic birds, and thofe who frequent the fhores, 


The rapacious, or birds with crooked clawa, and generally carni- 
vorous, he fubdivides into, 1. Diurnal, who feize their prey in the 
day, as the eagles, hawks, and falcons. And, 2. Nocturnal, who 
prey during the night, as the owl, the bat, &c. Here he fubjoins 
the parrot tribe, on account of the general ftructure of their bodies, 
and becaufe they eat flefh when in a domeftic Rate. 


The 
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The granivorous comprehends the peacock, turkey, pheafants, and 
partridges. Here he makes two fubdivifions; 1. The baccivorous, 
cr berry-eaters, as the thrufh, the ftarling, &c. 2. The vermivo- 
rous, or infect-eaters, as the fwallows, motacilla, &c. He fubjoins 
a feGtion upon finging birds, as the nightingale, lark, goldfinch, &c. 


The aquatic birds are divided into, 1. Web-footed, as the fwan, 
pelican, ducks, &c. 2. Littoral, or thofe which frequent fhores, 
banks of rivers, and marfhy places, as the ftork, the cranes, the 


woodcock, &c. 


IV. Fisnts. 


Thefe our author arranges into fix orders: 1. Saxatiles, or thofe 


which frequent flony places. 2. Littorales, o1 thofe found near the 


3. Pelogii, or fuch as are only found at great diftances from 


coatts. 
4 Thofe which both frequent the fea and rivers, 5. 


the fhorgs. 
Riveihth. 6. Whales, or cetaceous fithes. 


V. Insecrs 


This clafs confifls of two ordcrs: F. Terreftrial, If. Aquatic. 


The firft order is divided into infc&ts with feet, and infe&s withour 
feet. The infe@s furnithed with feet are again fubdivided into, 1. 
Thofe with, and thofe without, wings. 2. Infects having elytra, or 
whofe wings are fheathed in a cruftucecus covering, as the beetles, 
&c. and infe&ts which have no clytia. 3. Naked-winged infects 
have cither (1.) four membranaccous wings, as the bee, the wafp, &c. 
or, (2.) four farinaccous wings, as the butterflies, &c. 4. Two- 


winged infedts, as the domeftic fly, &c. Infeéts without wings are 
Vou. U1. E tubdivided 
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divided into, 1, Thofe which have few feet, i.e. from 6 to 14, as 
the ant, the fcorpion, &c. 2. Thofe which have many feet, as the 
millipes, &c.—There is no fubdivifion of the infeMs that want feet, 


as the earth worm, &c, 


The fecond order, or aquatic infects, is likewife divided into thofe 
which have feet ; as the muica fluviatilis, and thofe which have no 
feet, as the leech, &c. 


VI. EXANGUEOUS. 


Thefe are divided into, 1. Soft, as the cuttle-fifh, &c. 2. Cruf- 
taceous, as lobfters, crabs, &c. 3. Teftaceous, or fhell-fith. 4. 
Zoophyta, as the pulmo marinus, &c. 


This diftribution of animals, though inaccurate in many refpects, 
is by no means contemptible. Aldrovandus’s principles of arrange- 
ment are numerous, but they are frequently unphilofophical. For 
example, in the clafs of fithcs, the principle of arrangement, inftead 
of being derived trom qualities peculiar to the animals themfelves, is 
taken folely from the places which they moft commonly frequent. 
What he fometimes calls dignity, fometimes utility, fometimes ge- 
nius, or mental abilities, is another principle of divifion which he 
attempts to follow through all his clafies. This often leads him in- 
to an unneceflary train of ridiculous argument, in fettling the pre- 
cedency of animals, whofe hiflory is itill too little known to admit 
of fuch reafoning. 


With regard to the execution of the work itfelf; the defcriptions 
are in general good. The hiftorical part is frequently debafed with 
fable 
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fable and credulity, The manner of writing is deeply marked with 
the falfe tafte of the age in which the author lived ; and the whole 
is enormoufly {welled with long quotations from poets, grammarians, 


and commentators, and other fuperfluous matter. 


§ir Or JONSTON. 


Dr John Jonfton a phyfician at Lefzno in Poland, publithed a 
fyfters of Natural Pifory at Amflerdam, in the year 1657 ‘This 
author’s chief aim was, to give an abridgement of the voluminous 
works of Gefocr and Aldrovandus: Fe has likewife added the Ame- 
rican animals from Margraaf and Pilo. He digefts the whole into 
five gencral clafics. I. Quadrupeds. UH. Birds. HD. Fifhes. IV. 
Infects, V. Serpents. He firft publifhed the fifhes, next the birds, 
then the quadtupeds. and, laftly, the infeéts and ferpents. 


~ 
— 


The quadrupeds are arranged into the following orders: 1. 
Whole-hooted. 2. Cloven-hoofed ; which laft are fubdivided into 
ruminating animals with, and without horns, and fuch as do not ru- 
minate. 3. Digitated viviparous animals, which ore either terref- 
trial or aquatic; and digitated oviparous amiumals, which are cithcr 


covered with fhells, or have no fhells. 


There are two orders of birds: 1. Land-fowls. 2. Water-fowls. 
The firft order ‘s fubdividcd into carnivorous ; granivorous which 
do not fing ; granivorous finging birds; infcGivorous that do not 
fing ; aad infectivorous finging birds. ‘The fecond order is fubdi- 
vided into, web-fcoted aquatic birds, which fecd upon fithes ; web- 

|e footed 
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footed herbivorous birds ; carnivorous, infe€tivorous, and herbivo- 
rous aquatic birds, with divided toes, 


The clafs of fithes is fubdivided into the following orders: 1. 
Pelagii. 2. Saxatiles. 3. Littorales marini. 4. Fithes which fre- 
quent both rivers and the fea. 5. Fifhes which live only in rivers 
and lakes, 


The orders of infects are, 1. Terreftrial infe&s furnifhed with 
wings and feet. 2. Terreftrial infects which have feet, but not 
wings. 3. Terreftrial infe&ts without feet. 4. The exangucous, 
which are fubdivided into foft, cruftaceous, and teftaccous. 5, 
Zoophytes. 


The ferpents are diftinguifhed into terreftrial, aquatic, and dra- 
gons without and with wings. 


Dr Jonfton has confiderable merit in abridging the enormous vo- 
lumes of Aldrovandus and Gefner: His merit would have been ftill 
greater, if, inftead of abridging, he had totally rejected the accounts 
of many fictitious animals defcribed and painted by thefe authors. 


412. Or WILLOUGHBY, 


Francis Wiztovcusy, Efgy was the only fon of Sir Francis 
Willoughby of Middleton in the county of Warwick. His ami- 
able charaéter, both as a gentleman and fcholar, may be feeri in Mr 
P.ay’s preface to the tranflation of Willoughby’s Ornithology, pub- 
Vifhed in the year 1678. Mr Willoughby died in July 1672, when 

he 
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he was only in the 37th year of his age. After his death, Mr Ray 
having examined his manufcripts, found the quadrupeds, birds, fifhes, 
and infets digefted into a new method, but few of their defcriptions 
and hiftories fo perfe€t as the author had intended. Thofe defects, 
however, were aftcrwards fupplied, at leaft with regard to the birds 
and fifhes, and publifhed by Mr Ray himfelf. The ornithology ap- 
peared in Latin in the year 1676, and the hiftory of fifhes in the 
1686, each of them accompanied with copperplate figures of the dif-° 


ferent {pecies. 


The defign of the author cannot be better reprefented than in the 
words of Mr Ray: ‘ As for the fcope of this undertaking, it was 
‘ neither the author’s, nor is it my intention, to write pandeds of 
* birds, which fhould comprife whatever had been before written of 
* them by others, whether true, falfe, or dubious, that having been 
‘ abundantly performed by Gefner and Aldrovandus, But eur main 
* defiggewas to illuftrate the hiltory of birds, which is in many par- 
* ticulars confufed and obfcure, by fo accurately defcribing each 
‘ kind, obferving their chara@teriftic and diftin@tive notes, and re- 
* ducing all to their proper claffes and genera, that the reader might 
“be (ure of our meaning, and, upon comparing any bird with our 


‘ deicription, not fail of difcerning whether it be the one defcribed, 


‘ or no*,’ 


But the jufinefs of Mr Willoughby’s ideas concerning the methodi- 
eal diftribudon of animals will fill further appcar irom the follow- 


ing {ketch of his plan. 
Birps. 


* Preface to the tranflation of Willoughby’s Ornithol. 
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BirpDs. 


Turse our author comprehends under two general divifions, viz. 
1, Land-fowl. 2. Water-fowl, 


‘The land-fow! are diftinguifhed into, 1. Birds with crooked bills 
and talons. 2. Birds with more ftraight bills and claws. 


Thofe with crooked bills or talons are either, 1. Carnivorous and 
rapacious; or, 2. Frugivorous. 1. The carnivordus are fubdivided 
into diurnal and nocturnal. The diurnal are again divided into the 
leffer, and the greater. The greater diurnal birds are ftill further di- 
vided into the more generous, called eagles; and the more cowardty 
and fluggifh, called vultures. ‘Fhe leffer diurnal birds are in the 
fame manner diftingui:hed into the more generous, called hawks, and 
which are capable of being taught to fowl ; and the more chmcnity 
and fluggifh, which, from their want of docility, are neglcéted by 
faleoners. ‘The generous are again diftinguifhed into long-winged, 
as the falcon, lanner, &c.; end fhort-winged, as the gofhawk 
and {parrow-hawk. The cowardly are divided into the greater, as 
the common buzzard, bald-buzzard, &c; and the leffer, which is 
again divided into the European, as butcher-birds and fhrikes; and 
the exotic, or birds of Paradife. The nocturnal are either horned, as 
the eagle-owl, horned-ow}, &c.; or without horns, as the crown 
owl, pray owl, &c. 2. The Frugivorous are diftinguifhed into the 
greateft kind, called macaws ; the middle-fized, called parrots and: 
the leaft kind, called parroquets, 


Birds with more ftraight bills and claws are divided into the great- 
eft, 
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eft, which, on account of the bulk of their bodies and {mallnefs of 
their wings, cannot fly, as the oftrich, the gaffiowary, and the dodo ; 
the middle fized ; and the leaft kind. The middle fized are divided 
into fuch as have large, thick, flrong, and long bills; and fuch as 
have {maller and fhorter bills. The large billed feed cither promit- 
cuoufly upon flefh, infects, and fruits, and thofe ayain are cither 
wholly black, as the crow-kind, or party-coloured, as the pie-kind ; 
upon fifh, as the kings-fifher, or upon infects only, as the wood- 
peckers. The middle-fized are diftinguifhed, by the colour of their 
flefh. into the white, as the poultry-kind; and the black, which are 
again fplit into the greater, as the pigeon-kind ; and the fellr, as the 
thruth-kind. The teaft kind, called {mall birds, are diftinguithed in- 
to the foft-beaked, or thofe which have flender, ftraight, anid general- 
ly pretty long bills, and feed upon infeéts; and the hard-beaked, or 
thofe which have thick and fhort bills, and feed meftly upen feeds, 


Birds gfgthe fecond divifion, watcr-fowl, are diftinguifhed into, 1. 
ae i Fi 
Such as frequent waters and watery places, in queft of thcir food. 


2. Such as fwim in water. 


Thofe that frequent watery places are divided into the greatett, as 
the crane, jabiru, &c.; and the leffer; which laft is again diftin- 
guilhed into pifcivorous, as the heron, fpoon-bill, ftork, &c.; and 
mudfuckers aud infeCtivorous, The mudfuckers have very long 
bills, which are either crooked, as the curlew, whimbrell, 8c. or 
ftraight, as the wood-cock, godwit, 8c. middle-fized bills, as the 
fea-pic, redfhank, &c. or hort bills, as the lapwing and plover. 


Thofe that fwim in the water are divided into cloven-foot- 


ed, as the coot, &c. or whole-footed. The whole-footed are 
; either 
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either long-legged, as the flammant, the avofetta, &&c. or fhort-leg- 
ged, which laft are fubdiyided into fuch as have three toes, as the 
penguin, the razor-bill, &c. and thofe with four toes. The four-toed 
are again diftinguifhed into fuch as have all the four toes connec- 
ted by membranes, as the pelican, the folan-goofe, 8zc. and fuch as 
have the back-toe loofe ; and thefe laft are fubdivided into narrow- 
billed, and broad-billed. The narrow billed are diftinguifhed into 
fuch as have blunt bills, hooked at the point, which are either ferra- 
ted, as the diver, or not toothed, as the puffin, &c.; and fuch as 
have tharp-pdinted and ftraighter bills, which again are either fhort- 
winged and divers, called duckers ; or long-winged, and much upon 
the wing, called gulls. The broad-bhilled are divided into the goofe- 
kind, which are larger; and the duck-kind, which are leffer; and 
thefe laft are either fea-ducks, that dive much ; or river and plath- 


ducks. 


FisHeEs. 


Order I. Cetaceous fithes, or thofe which have lungs, are vivipa- 
rous, and fuckle their young, as the whale, the dolphin, the por- 


poife, &c. 


Order H. Cartilaginous fithes, which are viviparous, have no fcales, 
and, in place of gills, have on each fide five oblong holes ; have carti- 
lages inftead cf bones ; and the males have two appendages conneated 
with the anal fins, which are thought to be mentulae. 


The fecond order, viz. The cartilaginous fifhcs, are divided into 


the proper, and lefs proper. 
The 
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The proper are fubdivided into long and cylindrical, and broad and 
plain fithes, The long cylindrical are diftinguifhed into fuch as 
have longer, and fuch as have fhorter fnouts: Thofe with longer 
f{nouts are divided into fuch as have teeth, and are either deititute of - 
prickles, as the white fhark the blue fhark, the fea-fox, the balance- 
fiih, &c.3-or furnifhed with prickles, as the hound-fith, &c.; and 
fuch as Kave no teeth, as the fmooth hound-fith, &c.: Thofe with 
fhorter fnouts, as the bounce, &c. are not fubdivided. The broad 
and plain fifhes are fubdivided into thofe with thinner tails, and thofe 
with thicker tails. The thinner-tailed are either furnifhed with a 
{fpinous ray, as fome of the fea-eagles, &c. or with many prickles, 
which laft are again divided into thofe that are rough, as the white- 
horle, thorn-back, &c.; and thofe which are fmooth, as the fkate- 


fith, &c. 


The lefs proper cartilaginous fifhes have cartilage in place of bone , 
are ovipasous, and furnifhed with gills, but have no mentulae; as 


the frog-fith, &c. 


Order III. Spinous oviparous fithes, or thofe which, for the moft 


part, have prickles adhering to their bodies. 
This order is divided into, 


1. Plain fpinous fifhes, which projet themfelves on their fides 
when fwimmin, and are either {horter and more {quare, as the tur- 


bot, or longer, as the folie, &c. 


2. Fel-thaped fithes, as the conger, the fea-ferpent, &c. 
Vou, I, F 3. 
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3. Fithes with more contracted bodies, and which have no belty- 
fins, as the orb, the fun-fith, &c. 


4. Fifhes with foft and flexible rays in the back fins, which are di- 
vided into fuch as have three back-fins, as the cod-fith, the whiting, 
&c.; fuch as have two back-fins, as the ling, the tunny-fith, the 
mackerel, &c. ; fuch as have but one back-fin, and inhabit the fea, 
as the herring, the pilchards, &c.; and fuch as have but one dack~ 


fin, inhabit rivers, and want teeth, as the carp, the bream, &c. 


5. Fithes having fome rays in the back-fins furnifhed with fharp 
prickles: 'Uhefe are fubdivided into fuch as have two back-fins, the 
anterior of which has prickly rays, as the pearch, the flying fith, &c. ; 
and fuch as have one back-fin, with the anterior rays prickly and 


the pofterior ones foft, as the fea-pearch, the flickleback, &cc. 


Mr Willoughby’s defcriptions are fcrupuloufly accurate anduninute, 
Befides, where any difficulties occur in diflinguithing one fpecies 
from another, he generally fubjoins a few fhert marks, the more 
cafily to afcertain their differences. The hiftorical part is condudled 
with great candour and modefty, no fads being admitted but fuch as 
cither confifted with the author’s knowledge, or were fufliciently at- 


tcfted by men of learning and credit. 


§ 13. Or RAY. 


Ir is an unfortunate circumftance, that men whofe inclinations 
Icad them to the cultivation of {cience are fo feldom endowed with 
thofe nicer feelings which are neceflary to the formation of tafte. A 


few individuals, impelled by conftitutional inclination, by accident, 


or 


OF NATURAL HISTORY. 43 


or by neceflity, apply the whole force of their minds to particular 
fubje@ts. By this means new faéts, and fometimes new principles, 
are difcovered. But thefe are too often ufhered into the world in 
fuch a cold and forbidding manner, that, inftead of attra@ing general 
attention, they are only perufed by men of fimilar tempers, who are 
equally ill qualified to recommend them. Natural hiftory, a fcience 
replete with variety, regularity, utility, and every fpccies of beauty 
which can gratify the human intelled, laboured long under the op- 
preffion of phlegmatic writers. During this period, the oeconomy of 
nature was almoft entirely overlooked. Even thofle who dilcovered 
a fondnels for natural knowledge, inftead of meeting with applaufe, 
were often defpifed and ridiculed And, indeed, while naturalifts 
continued to be only mere collectors of gnats and butterflics, they 


perhaps deferved no better treatinent. 


In order to propagate a tafle for any fcience, no othe: requifite is 
neceflary than a good writer to reprefent it in proper colours. 
Natural hiftory, towards the end of laft century, was power- 
fully recommended to the attention of mankind by the labours of 
our illuftrious countryman, the Reverend Mr John Ray; a man fo 
remaikable for folidity of learning and corretnefs of tafte, that, from 
perufing his valuable works, it is difficult to difcover which of thefe 
refpedlable qualities fhone moft confpicuoufly in his chara@ter. Re- 
fore this woithy author’s time, although, as we have feen, feve- 
zal laudable a'tempts were made to reduce the fubjects of natural hif- 
tory toa ki c of methodical arrangement, none of their authors feem 
to have had fuch comprehenlive views of nature as to enable them 
to form a fyftem founded upon folid principles. But as the charac- 
Mr Ray and of his writings are fo univerfally known and ad- 


ter of 
would be iuperfluous to fay any more on that fubjedt. 


F 2 We 


mired, it 
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We therefore proceed to give a fhort view of the author’s methodi- 
cal diftribution of animals. 


Mr Ray, in the year 1693, publithed his Synopfis of Quadrupeds 
and Serpents, His Hiftory of Infects was publithed in the year 1710, 
by order of the Royal Society ; and his Synopfis of Birds and Fithes 
in the 1713, under the infpeGtion of Mr Derham; both thefe laft 
were printed feveral years after the author’s death. 


In the fynopfis of quadrupeds, Mr Ray lays down a general di- 
vifion of the animal kingdom, which he comprehends under two. 
great claffes, viz. 1. The fanguineous, 2. The exangucous. 


The fanguineous are fubdivided into thofe which refpire by lungs, 
and whofe hearts are furnifhed with two ventricles ; and thofe which 
refpire by gills, as all the {anguineous fithes, except the cetaceous tribe. 
But fome animals have two lungs, as the cetaceous fifhes, viyiparous 
quadrupeds, and birds; and others only one, as the oviparous qua~ 
drupeds and ferpents. Animals with two lungs are either vivipa- 
rous or oviparous. The viviparous are fubdivided into aquatic, as 
the cctaccous fifhes ; and terreftrial, as the quadrupeds covered with 
hair. The oviparous animals with two lungs comprehend the whole 
clafs of birds. 


The exangucous are divided into the larger, which are either foft, 
as the cuttle-fith, &c. Cruftaceous, as the lobfter, &c. or teftaceous, 
which again are either furnifhed with one valve, two valves, or one 
turbinated ; and the leffer, which include infects properly fo called. 


QUADRUPEDS. 
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QUADRUPEDS. 


Mr Ray divides viviparous quadrupeds into two orders, viz. I. 
Such as are hoofed. I!. Such as have nails or claws. 


The firft order is fubdivided into, r. Whole-hoofed, as the horfe, 
afs, and zebra, 2. Cloven-hoofed, which either ruminate, as the 
fheep-kind, &c. or do not ruminate, as the hog kind. The rumi- 
nating animals are again diftinguifhed into two kinds, viz. Such 
as do not caft their horns, as fheep, goats, &c. and fuch as do caft 
their horns, as the deer-kind, 3. Four-hoofed, as the rhinoceros, 


ws 


hippopotamus, &c. 


The fecond order, comprehending animals with nails or claws, 
are diftinguifhed, by the number of tocs and nails or divifions in 
their fegy, into bifid, or thofe furnifhed only with two toes or nails, 
as the camel-kind; and multifid, or fuch as have more than two: 
The laft are tubdivided into fuch as have undivided toes, or toes ad- 
hering to one anothcr, and covered with a common {kin, their ex- 
tremitics only flanding out, and fortified with obtufe nails, as the 
elephant ; and fuch as have divided toes: Quadrupeds with divided 
toes have either broad nails like thofe of men, as the ape-kind , or 
narrower claws, with cutting teeth in each jaw: Thefe are again 
diftingvifhed into fuch as have many cutting teeth; and fuch as have 
only two. Thofe with many cutting teeth are all carmvorous and 
rapacious, or at leaft feed upon infects, or promifcuoufly on infects 
and vegetables, and are divided into the greater kind, furnifhed wih 
a fnout, which is <ither roundifh, as in the cat-kind, or longer, as 
in the dog-kind ; and the leffer kind, with long flender bodies and 

fhort 
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fhort legs, as the weafel, otter, &c. Thofe with two cutting teeth, 
are all herbivorous, as the hare-kind.—The hedge-hog, armadillo, 
mole, fhrew-inoufe, ant-eater, bat, and floth are added here as ano- 
malous. 


The oviparous quadrupeds refpire by lungs, and have but one 
ventricle in their hearts. Under this divifion are comprehended 
frogs, tortoifes, lizards, and ferpents. The ferpents are diftinguith- 
ed into thofe which have long, crooked, fharp, exerted teeth, by 
which they bite and infufe a venom into the wound, as the viper, 
the rattlefnake, &c. ; and thofe which have no fuch teeth, ard are 
not venomous, as the common fnake, &c. 


BirpDs AND FISHEs. 


In thefe two claffes, the divifions and principles of arrangement 
are fo nearly the fame with thofe of Mr Willoughby, that it would 
be fuperfluous to repeat them. 


INSECTS. 


Mr Ray, from the transformation of many infeéts, comprehends 
the whole under the two following divifions: I. Infcéts which un- 
dergo no change from their original ftate. Il. Infects which fuffer 


a transformation. 


The firft divifZion is diftinguithed into thofe which have no feet; 
and thofe which have feet. Infeéts without feet are again either 
terreftrial or aquatic. The land-infects either live in the ground, as 
the earth-worms, or in the inteflines of men and other animals, as 

the 
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the teretes, tenia, and afcarides. The aquatic infects are divided 
into the greater, as leeches, &c. ; and the leffer, as the fmall worms 
called flukes, &c. Infe&s with feet are diflinguifhed into fuch as 
have 6 feet ; fuch as have 8 feet ; fuch as have 14 fect, as the wood- 
lice, &c.; and fuch as have many feet. The 6-footed infeéts are 
divided into terreftrial and aquatic. The terreftrial are cither laryer, 
as meal- worms, &c. ; or Iefler, as the bug, the common loufe, &c. 
The &-footed infeé&ts are either furnifhed with a tail, as the fcorpion, 
or have ne tail, as fpiders, mites, &c. The many-footed iniects are 
likewile divided into terrcftrial, and cylindrical, as the julus; ter- 
reftiial plain or compreffed, as the fcolopendre ; and aquatic, as the 


lugs or fea-bait, &c. 


In the fecond divifion, comprehending infedts which fuffer a trans- 
formation, Mr Ray follows Swammerdam’s method, who diftin- 
guithes them by the circumftances attending their differcnt changes. 
The firff fpecies of transformation is performed fo fuddenly, that 
hardly any time intervenes between the two differcnt ftates or forins 
of the antirals, as in the dragon-flies, grafshoppers, crickets, &c. 
The fecond fpecies of uansformation comprchends thofe infc@s 
which undergo a double metamorphulis, being firft changed to a 
chryfalis, remaining for fome time without motion and without 
taking auy nourifhment, and then to a fly. Thefe are diftinguithed, 
by their wings, into coleoptera, or thofe which have cruftaccuus 
fheaths covering their wings, as the beetles; and anclytra, or thofe 
which have no fuch covering to their wings; which laft are fubdi- 
vided into fuch as have farinaceous wings, as the butterflics; fuch 
as have four membranaceous wings, as bees, &c. 3 and fuch as have 


two membranaceous wings, as the Hcth-fly, &c. 


The 
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The third {pecies of transformation is fimply from a caterpillar to 
a fly, the caterpillar lying quiet for fome time before its change, and 
comprehends feveral kinds of mufcz. 


N. B. This hiftory and diftribution of infects was left in a crude 
ftate, and never finifhed for the prefs by the author. 


The different fynopfes of animals written by Mr Ray are not to 
be confidered as mere technical difiributions. His arrangements in- 
deed are founded on good principles ; and his defcriptions are fhort, 
but clear and comprehenfive. However, befides arrangement and 
defcription, the author, particularly in his fynopfis of quadrupeds, 
frequently fubjoins a concife hiftory of manners and difpofitions. 
In the arrangement and defcriptions, extenfive erudition and a found 
underflanding, joined to a habit of accurate obfervation, are eminent- 
ly confpicuous, In the hiftory of individuals, Mr Ray difcovers an 
elegancy of tafte, a fcrupulous regard to truth, a manly phjofophi- 
cal firmnefs, and, above all, a warm attachment to virtue and the 
genuine happinefs of mankind. 


§14. Or ARTEDI. 


Perrus ARTEDI, a native of Sweden, and fellow ftudent of 
Linneus, with whom he lived in habits of the moft intimate friend- 
fhip, died at an early period of life, having fallen into a canal near 
Amfterdam, where he unfortunately perifhed in the 30th year of his 
age. Natural hiftory was the fubje& in which he chiefly delighted ; 
bur he applied himfelf particularly to ichthyology, a branch of that 
fcience which had been leaft cultivated. After examining with the 


minuteft 
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minuteft attention all the fithes produced in his own country, Artedi 
travelled into Holland, Britain, &c. with a view to improve himf{clf 
fill farther in his favourite fludy. Not fatisfied with the arrange- 
mncnt of Willoughby and Ray, he compofed a fyfem founded upon 
different principles. After the death of Artedi, Linnwus procured 
his manuicripts, and publifhed his mcthod and de{cription of fiflses 


at Leyden in the year 1738. 


Artedi diflributes fifhes into thofe which have perpendicular tails, 
with rays in their fins ; and thofe which have horizontaf tails. Thofe 
with perpendicular tails are divided into bony fifhes ; and cartilagi- 
nous fifhes. ‘The bony fithes conftitute three orders: 1. Malacop- 
terygii, or fithes with finall bones in their gills, and foft rays in their 
fins, as the carp, the bream, the herring, &c. 2. Acanthopterygii, 
or fifhes with {mall bone: in their gills, and pungent or prickly rays 
in their fins, asthe mullet, the mackerel, the ftickleback, &c. 3. 
Branchjpftegi, or fifhes which have no bones in their gills, as the 
fun-fith, the frog-tith, &c. There is but one order of the cartilagi- 
nous fifhes, viz. the chondropterygii, or fifhes the rays of whofe fins 
are hardly diflinguithable fron: the membrane ; they have cartilages 
in place of bones, and thcir mouths are generally fituated in the un- 
der part of thcir bodies, as the lamprey, the balance-fifh, the fkate, 
the fhark, &c. The fifhes with horizontal tails likewife confiitute 
but one order, viz. the plagiuri, which comprehends the whale-kind. 


The defcriptions of Artedi are fuller and more {cientific than 
thole of moft ichthyologifts. He has likewife added a multitude 
of fynonimes, . 

Vox, I, G $15. 
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§15. Or KLEIN. 


Mr KLeEIn, an ingenious methodift, publifhed a new arrange- 
ment of fifhes in the year 1740. Since that time, he has favoured 
the world with a methodical diftribution of quadrupeds, birds, tefta- 
ceous animals, and reptiles, &c. 


QUADRUPEDS. 


Thefe Mr Klein divides into the three following orders. J. 
Hoofed quadrupeds. Il, Toed and hairy quadrupeds. Ili, 'Toed 
quadrupeds without hair. 


The firft order he fubdivides into five families. 1. Quadruneds 
with one hoof, as the horfe and afs. 2. With double or clover 
hoofs, as the ox-kind, the theep-kind. &c = 3. With threeg hoofs, 
as the rhinoceros. 4. With four hoofs, as the hippopotamus. 5. 
With five hoofs, as the elephant. 


The fecond order co:nprehends viviparous quadrupeds furnithed 
with toes, and covered more or leis with hiir, Thefe are like wife: 
fubdivided into five families. 1. Qz deupeds with two toes, av “he 
cainel and filenus. 2. With three toes, at leatt uniformly in the 
fore-tect, as the floth and ant-eater. 3. With four, uniformly in 
the fere-teet, as the armadillo, &c. 4. With five toes, uniformly 
in the fore-feet, as the hare, the {quirrel, &c. 5. With anomalous 
feet, as the otter, caftor, walrus, phoca, and munati. 


The third order comprehends, 1. Quadrupeds cov.red with a 


hell, 
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dhell, as the tortoifes. 2. Quadrupeds covered with a hard cata- 
phiactous fubftance, as the crocodile. 3. Naked quadrupeds, as 
lizards, frogs, 8c. 


Birps. 


Mr Klein divides birds into eight families. His principle of ar- 
rangement is folely derived from the number, fituation, and ftruc- 


ture of the toes. 


Order 1, Birds with two toes, both placed forward, as in the 
oftrich. 


Il. — With three unconnected toes, all placed forward, as the 
caffiowary, the buftard, the green plover, &c. 


HL. .o- With four toes, two before and two behind, as the par- 
rots, woodpecker, cuckoo, &c. 


IV. — With four toes, three before and one behind, as the eagle, 
vulture, hawk, owl, crow, pie, bird of paradife. lark, nightingale; 
the wren, the !wallow, the linnet, the woodcock, the humming birds, 
the curlew, the gallinaceous tribe, the columbine tribe, the crane, 
&c.—A flrange, unnatural combination ! 


V. — With four toes, three before, connected by a membrane, 
the back-toe looic, as fwans, gvele, gulls, divers, &c. 


VI. -— With ‘our toes, all conne&ed by a membrane, as the folen- 


goole, cormorant, dc. 
G2 Vil. 
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VIE, -+ With three tees placed forward, all connected by a 
membraac, as the guillemot, penguin, albatrofs, &c. 


‘VILL. — With four toes, having lobes, or loofe membranes, ad- 
hering to the three fore-toes, and the back onc generally without 
any lobe, as the crefled loon, the coot, &c. 


FIsuEs. 


Thefe are divided into three orders. The firft comprehends fuch 
as re‘pire by lungs, as the cetaceous tribe. ‘he fecond order con- 
tains thofe fifhes which refpire by occult gills, or gills which do not 
appear externally : Fithes of this kind are furnifhed with fpiracles or 
fmall holes, in fome placed behind, in others laterally, and in others, 
in the thorax. The fubdivilions of this order are regulated by the 
nuinber of thefe {piracles, The third order includes fuch fithes as 
have vifiblc gills. Any thing remarkable in the head, mowgh, and 


form of the body is employed for the fubdivifions of this order. 


TESTACEA, OR SHELL ANIMALS. 


Mr Klein makes two general divifions of fhell-animals, the firtt 
of which he calls cochlides, and the fecond conche. The cochlides 
have tcftaceous tpiral canals, fmall and clofe at one end, the {pires 
gradually enlarging in a uniform propo tion, till they terminate in 
the mouth of the fhell, The conche are concave {vouped hells, 
fuch as limpets, mufcles, &c. 


The cochlides are divided into fimple and compound. The fim- 
ple cochlides are ipiral canals formed by a lingle revolution of the 


fhell, 
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fhefl, and are diftributed into eight claffes, viz. 1. Plain, as the 
mautilus, cornu ammonis, Sec. 2. Convex, as the serita, juna, 8z¢. 
4. Vaulted, as the pentadactylus, &c. 4. Elliptical, as the ear- 
fhell, &c, 5. Conical, as the ftrombus, &¢. 6. Cockilea, or fimple 
cochlides fimilar to olbtufe and fomewhat inclined cones, as the for- 
nax, faccus, ec. 7. Buccinum, as the whelks and trumpet-thells. 
8. Turbo, wreath or whirl thells. —The compound cochlides are fuch 
fhells as have a double circumvolution, fo that they appear to be 
comyofed of two, Thefe are divided into five claifes. 1. Roftrata, 
or beaked fhells, as the gladius, &c. 2. Shells with a long volute, 
as the’turricula, &c 3. Shel!s with an oval volute, as the bulla, ci- 
thara, &c. 4 fata, or winged thells, as the harpayo, &e. 5. 
Murex, caltrop or rock-ihells, as the triangular whclk, &c. 


The conche are divided into fix claffis. 1. Monoconcha, or 
fingle-valved hells, as the limpcts. 2. Diconcha, or two-valved 
fhells, arg tubilivided into equal and connivext, as oyfters, mufcles, 
cc. 5 equal and interrupted, as the chama, &c.; and inequal, as 
the terebratula, &c. 3. Pelyconcha, or thells with more valves than 
two, as the anatifera or barnacle. 4. Nuiduli teftacei, acorn-thells, 
or collections of fhells in the torm of litle roundifh nefts, cither fo- 
litary or adhering to other fea-bodies, as the balanus, &c. 5. Echi- 
ni marini, or fea-ugchins. 6, Tubuli marini, or tea-tubes, 


REPTILES. 


Thefe are divided into two orders, I. Anguis, comprehending 


the ferpent tribe. I], Worms. 


The firft order is {ubdivided into, 1. Serpents with diftind heads 
and 
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and tapering tails: Thefe are again diftinguithed ‘into fuch as have 
canine teeth, as the vipers; ‘fuch as have pectinated teeth, like the 
pike-fith, as the ammodites, &c.; {uch as have teeth refembling 
needIcs, as the coluber dipfas, aefculapius, &c.; and fuch as have 
no teeth, as the ferpens ceraftes of Seba, &c. 2. Serpents with un- 
diftin&® heads, and truncated tails, as the amphifbazna and icytale. 


The fecond order, viz. worms, are all included under three genera ; 
1. Lumbricus, comprehending earth-worms, water-worms, and fuch 
as inhabit the bodies of animals. 2. Tania, or the tape-worm. 3. 


Hirudo, or leech. 


Mr Klein’s method is ingenious; but his principles of arrange- 
ment are fo limited, that very incongruous animals are often linked 


together. 


§ 16. Cr LINNAEUS. 


Tris Jearned and indefatigable naturalift appeared in the charac» 
ter of a fyflematic writer as carly as the year 1735. After that 
period, he gradually improved and enriched his Syfema Naturae 
till the lat edition of that valuable work, which he publithed at 
Holmein the year 17667. Since his death, however, Profeffor 
Gmelin of Coettingen, with much induftry and knowledge, pub- 
lifhed an ‘improved edition, being the 13th, at Leipfic, in the year 
1788. As twenty years had elapfed fince the 12th edition was 
prefented to the public by the cclebrated Linnaeus, many difcoveries 
in the animal kingdom had been made, in different quarters of the 
globe, by laborious and ingenious travellers. Thefe Profeffor Gme- 
lin has not only collected and deteribed, but has incorporared the.n 

into 
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into his edition of the Syftema Naturae of Linnaeus, by which, 
without materially altering the plan and arrangement, he has highly 
entiched and enhanced the value and utility of the work. 


Linnacus diftributes the animal kingdom into fix Claffes: I. 
Mammalia, or animals that fuckle their young, which includes man, 
the quadrupeds, and tie whale-kind. II. Birds If. Amplhubi- 
ous animals. 1V. Fithes. V. InfeQs. Vi. Worms. 


Crass I. MaMMALIA. 


I. The mammalia «te divided into feven orders. The orders of 
the mammatii are chiefly regulated by the number and fituation of 
the teeth. 1. Premuates, o1 animals with one canine and four 
cutting teeth, This order includes man, and all the ape, monkey, 
and ba-kinds, 2. Brus, or auiinals which have no cutting teeth 
in other jaw, as the clephant, ani-cater, &c. 3. Ferae, or ani- 
mals whofe cutting tecth vary from ten totwo. This order co n- 
prehends moft of the rapacious qua lIrupeds, as the dojr, cat, and 
Lew kinds, &c. 4. Gre, or animals which have only two cut- 
tins, and no dog-teeth, asthe moufe, fquirrcl, harc, &c. 5. Pes 
ca, or animals which are hoofed, and have no cutung tecth 
in the upper jay. This order includes the camel, the deer, the 
fhe ep, and the oa-hinds, &c. 6. Bel/wac, or quadrupeds with cutting 
teeth in eich yaw: as the horfe, the fow, &c. 7. Cita, or animals, 
whole teeth vary greatly in different genera, Thus order compre- 
hends all the cetaceou , or whale tribes, which Linnieus, from cer- 
tain fimuatities of ftructure, has arranged under the clafs of quad- 


rapeds. 
CLASs$ 
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Crass ll, Binns, 


t 


This clafs Linnaeus divides into fix orders. The diftinétive cha- 
raters of the orders arc chiefly derived from the bills and the feet. 
1. Accipitres, (eagle or hawk kind) birds with hooked bis, and 
fhort, robufl limbs. Under this order are comprehended vul- 
tures, falcons, owls, &c. They build their nefls in 1ocks, and 
elevated fituations. II. Picae, (pies) or birds with bills thaped like 
a knife and convex on the backs. The limbs are fitted for walking, 
being fhort and pretty ftrong. They build their nefis in tices. I. 
Anferes (ducks) have {mooth billy, covered with a fhin, and ex- 
panded at thcit termination. Their toes ate conneded by a mem- 
brane, which enables them to fwim. They generally build their 
nefts on the ground. IV. Grallae, or birds with oktufe and near. 
1y eytiidrical bills. The fimbe are fitted for w alking, and the thighs 
are partly deflitute of feathers. They gencrally build their ncfts on 
the ground. To this order belong cranes, {nipes, &c. V. 
Callinae, or binds with convex bills. The toes are divided, but 
flrongly conneéted above by articulations, and fitted for walking or 
running. This order compr-hends the pheafant, grous, peacock, 
&c. kinds. VI. Pafferes, or birds with conical tharp- pointed bills. 
To this order belong the pigeon, the fwallow, the thruth, &c. 
kinds. 


Crass Ill. Ampuisious ANIMALS. 


This clafs comprehends all thofe animals which, from certain pe- 
culiarities in the ftrudture of their lungs, are enabled to live either 


in air or in water. Linnaeus divides this clats into two orders. 1. 


Repiilia 
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Reptilia pedata, or reptiles furnithed with feet, including turtles, 
lizards, frogs, &c. II. Serpentes apodes, or reptiles without feet. 
This order comprehends all the ferpent and fnake kinds. 


Crass IV. Fisues. 


In the clafs of fithes, which Linnaeus divides into fix orders, the 
principal marks of diftinGtion are derived from peculiar circum ftan- 
ces attending the gills and fins. The firft four orders comprehend 
all thofe fifhes which have offeous gills; and this fat muft be un- 
derftood as applicable to the other characters the author employs to 


diftinguith thefe orders. 


Order I. podes, or fithes which have no ventral, or belly fins. 
This order comprehends all the eel tribes, whether they inhabit feas, 
lakes, or rivers. 2. Jugulares, or fithes with the ventral placed 
before the pectoral fins, as in the haddock, whiting, ling, &c. 
kinds. 3. Yhoracic:, or fifhes with the ventral fituated near the pec- 
toral fins, as in the feather-lafhcr, holibut, plaife, &c. 4. Abdomi- 
nales, or fifhes with the ventral fituated behiid the peétoral fins, 
as the pike, the mullet, the herring, &c. 5. Branchi flegi, or fithes 
whofe gills are defti‘ute of offeous mattcr, as the fun-fith, pike-fith, 
frog fith, &c. 6. Ch ndropterygit, or fithes with cartilaginous gills, 
as the furgeon, dog-fifh, balance-fith, &c. 


Crass V. Insects. 


Under this clafs Linnaeus comprehends all animals which are 
Vou. II. bs provided 
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provided with antennae, or feelers, fituated in the fore-part of their 
heads. The orders of, infedts, -which, are feven in number, are chief- 
ly derived from their wings. They are diftinguifhed into thofe 
which have four, thofe which have two, and thofe which are defti- 
tute of wings. To the firft order Linnaeus gives the appellation of 
coleoptera, or four winged infects whofe upper pair confift of a 
cruttaceous or horny fubftance, and j join in a future or ridge. Thefe 
cover and defend the " under pair, which are of a foft and flexible 
texture. This order includes the whole /carabaci or beetle tribe. 

2. Hemiptera, infeds which have likewife four wings; but the up- 
per pair, inftead of being hard and horny, have a ‘refemblance to 
fine vellum, as in grafsboppers, locufts, crickets, &c. 3. Leptdop- 
tera, or infeéts whofe wings are covered with imbricated {cales. 
This order comprehends all the butterfly and moth tribes. 4. Neu- 
roplera, or infeéts with four membranaceous wings, fo interfperfed 
with delicate veins, that they refemble beautiful net-work, as the 
dragonfly, the /pring, fy, 8c, 6; Hymenoptera, or infedts with four 
meémbranaceous and naked wings, as the wa/p, the bee, &c. In 
fome of the genera, however, arranged under this order, the neuters, 
and, in others, the males, or even the females, have no wings. 
Their tails, except in the male fex, are armed with a fling. 6. Dip- 
tera, or two winged infects. Befide wings, the {pecies.of this order 
are furnifhed with what is called a halter, or a poifér, which is fitu- 
ated under each wing, and terminates in a capitulum, or knob. Un- 
der ihis divifion are compretrended the gadfly, the guat, &c. 

9. Aptera, or infects which are deftitute of wings, as the loufe, the 
flea, the feorpiony Bcc. VI. Vermes, or worms. This order includes 
not only all the ‘infeéts commonly called worms, but all the teftace- 
ous animals, and the zoophytes, or plant-animals, 


§ 17. 
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§ 1. Or BUFFON. 


TY. Or QuADRUPEDS. 


Tue firft volume of the Z, ifoire Naturelle, generale et particulicre, 
avec la Defcription du Cabinet du Rot, was publithed at Paris in the 
year 1749. The hiftorical part is the compofition of M. de Buffon; 
the deferiptive and anatomical parts are written by M. Daubeuton. 
To avoid, however, the frequent repetition of two names, we thall 
ufe that of Buffon only, 


We found not much difficulty in giving fhort views of the writ- 
ings of thofe naturalifts who preceded the celebrated author now he- 
fore us. If we may judge of the character of a man from his lite- 
rary performances, M. de Buffon, when tried by this tcft, appears 
in fuch @ variety of agrceable and brilliant afpects, that, unlefs he 
he furveyed with uncommon coolnefs and attention, the imagination 
of the reader will be ‘hurrféd away by an almoft irrefiftible torrent 
af eloquence. Confctous of the five of his own genius, he dif- 
dains the fetters and dull formalities of methodical diftribution, which 
men of lefs fancy, but perhaps of fuperior judgement, have uniformly 
regarded as an cflential article in the communication of fcience. To 
give’ fome idea of our author's fertility and copioulnefy, it thal] only 
be mentioned, that his hiflory of quadiupeds alone confifts of 15 large 
volumes in 4to. But when the multiplicity of fubjets which he em- 
braces are attended’ to; when we find him employing a whole vo- 
lume on the method of fludying natural hiftory, and on the theory 
of the earth ; another in order to’ fupport a peculiar theory of gc- 

li2 neration ; 
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neration ; a third in defcribing the articles contained in the cabinet of 
the king, and the varidus) races of men; along difcourfe on the na- 
ture of ani nals, another reprobating methodical arrangements; and, 
above all, when it is confidered that the author was a moft eloquent 
and ingenious Frenchman, we have reafon to be furprifed taat he 
fhould have begun the hiftory of his firft quadruped fo carly as in 
the middle of the fourth volume. 


The defign of the prefent chapter obliges us to confine our obfer- 
vations chiefly to that part of M. de Buffon’s work which con- 
tains the principles upon which he thinks natural hiftory ought to 
be taught and ftudied. 


M. de Buffon afferts *, that all methodical diftributions are pure- 
ly arbitrary ; and, therefore, that every man is at liberty to chufe 
that which is moft convenient, or moft generally received. Let us 
fuppofe a man, he remarks, totally void of ideas, and confiquently 
unbiaffed by prejudices of every kind. Place this man in a country 
ftored with quadrupeds, birds, fithes, and plants. At firft he will 
not be able to diftinguifh one object from another ; but, allow his 
ideas to be gradually unfolded by reiterated impreffions from the 
fame objedts, and he will foon be in a capacity to diftinguifh ani- 
mated from inanimated matter; in a fhort time afterward, he will 
likewife perceive the difference between animal and vegetable fub- 
ftances, and tus naturally arrive at the firit great divifion of natu- 
ral bodies into ‘Animal, Vegetable, and Mineral. As by this time 
he will have acquired diftindt ideas of thofe grand objets, Earth, Air, 
and Water, he will foon form a porticular notion of fuch animals as 
inhabit thefe different clements, and, of courfe, will eafily make a fe- 

cond 

* JJift. Nat. tom. 1. p. gi et feq. 4to.a Paris, 1749-1772. 
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cond divifion of animals intp quadrupeds, birds, fifhes, &c. Let us 
next fuppofe, continues our author, that this man has acquired an 
equal portion of knowledge and experience with ourfelves, and he 
will form a judgment of the objects of natural hiftory folely by the 
relations which they refpectively have to himfelf. Thofe which are 
moft neceflary or ufeful to him will occupy the fuft rank; for exs 
ample, in arranging quadrupeds, he will give the preference to the 
horfe, the dog, the ox, &c. Thofe which inhabit the fame country, 
as the ftag, the hare, and, in general, all the wild or undomcfti- 
cated animals, will -be the next in oder; Laflly, his curiolity will 
prompt him to inquire into the nature of fuch animals as inhabit fo- 
reign climates, and will proceed in the fame manner with regard to 
birds, fifhes, infeQs, tcftaceous animals, plants, minerals, and every 
oticr production of nature. This our ingenious author fuppofce to 
be the moft natural order, and, accordingly, obferves it in his hifs 
tory of animals. We fhall mention his arrangement of quadrupeds 
ina more fimple form from the 168th page of the 4th volume— 
T, Domeflic quadrupeds, Ul. Wild quadrupeds. ILL. Foreign quae 
drupcds. 


We fhould be apt to imagine that M. de Buffon, when he laid 
down this principle of arianging animals, had not only been mito 
taken in his philofophy, but had torgotten the fubje&t upon which 
he was writing: That young and uninformed minds gradually ac- 
yuire additions to their flock of ideas from the objeéts which fur- 
round them and ‘clicit their attention, or, in other words, that ob- 
je€is, in proportion to the novelty of their appearance, and the uti- 
lity they promile to afford us, make tne decpett impreffions on our 
minds, and, of courfe, their properties are not only frft a’ ended to, 
but more minutely invelligated than thoie which are ether more 


diftant 
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diftant or lefs interefting, is a fad that cannot admit of a doubt. 
But the obfervation, however juft, is here mifapplied. If we did 
not know that M. de Buifon was endeavouring to afcertain the prin- 
ciples of arranging the animal world, we fhould be led to think that 
he was tracing the manner in which ideas were acquired, and the 
proportional force of the impreffions we receive from external ob- 
jects. ‘ But, who would not be aftonifhed to fee this faa applied to 
a {cience of an oppofite nature, and conftrudied upon seg different 
principles? There are many other relations by which mankind are 
connected to the animate and inanimate productions of Nature than 
what arife from utility and local fituation. Befides, the principle is 
extremely limited and defective. The conneétion of mankind with 
natural objects is, in many cafes, entircly cafual, depending on the 
climate, the ftate of the focicty in which he lives, with regard to 
culture, inflitutions, prejudices, and a thoufand fortuitous circum- 
fances. Again, are there no natural relations between the vatious 
tribes of brute animals? Are they all related to man, without any 
connection among themfclves? Tavc they no common properties in 
the form of their bodies, their movements, or in the internal powers 
by which their aGions arc governed? M. de Buffon will not go fo 
far; and yct he makes very near approaches. * An af » fays he, 


7 © Nature, he remarks, in anothet 


© ty att als, and a cat, a cat *. 
place q, ‘ procceds fiom one fpccics to another by fuch impcicepti- 
* ble degrees, that we are often tempted to link many cf them toge- 
* ther us s belon ging to the fame family. We ought not, however, 
‘ to forget, that thefe families, or gencta, are civated by ourfelves, 
‘in order to affiit the underManding ; and thats if we cannot com- 
: prehead the 1cal conncctions of natural objedts, it is our own fauh, 
* and 


* DHut Nat. vol. I pe 4? 
} ibd. vol. 4. p. 384. ¢t feq. 
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and no defect in Nature, who knows nothing of thofe pretended 
families, and who, in fact, has only made individuals. An indi- 
* vidual is a detached being, which has nothing in common with 
* other beings, except that it refembles, or rather differs from them. 
‘ Ail the fimilar individuals which exift upon this earth are confi- 
* dered as cumpofing the fpecies of thefe individuals. It is not, 
* however, the collective number of individuals, but their contun 


* fucceffion and renovation, which conftitute their {pecies.’ 


nw 


In this and many other paflages, M. de Buffon endeavours to per- 
fuade us, that no fuch thing as genus exi'ls in Nature, but that all 
her productions are un:onnedted fpecies, or mere colle one of fuc- 
ecflive individuals. Fie allow., indeed, that the connections or dif- 
ferences of many (pecies are often fo upercepuble, that we are in 
danger of conclu Wing tucm to be of the faine fainily. “This adinif- 
fion is fufficient. ft alinquithes the very point for which he fo 
ftrenuoufly conten Is; a ciunflince by no mcans uncommon in 
the works of this .aof ia renious, but verlatile author. Lf Nature 
has made the connceStioms of different {pecies fo ftrong that it re- 
quires confiderable attention to difcover their differences, it cannot 
be fuppofed that fhe had no defign in this plan of opcration, Her 
benevolent intentions, on the contrary, are numcrous. The inti- 
mate connections and nice dillinclions of natural objeds give rife to 
animmenfe aict, of beings, which cculd not pofibly exift, if the 
gradations were larger and the diftinctions more apparent. They 
afi. the mind in fer pe general and comprchenfive views of the 
univerfe. “Vhey are the foundation upon which every art and 
tcience is conflructed, as, without their aMittance, no man could 
form an abl {raat or general ides; ir is neellefs to fay more. We 
thould, indeed, have confidered it tuperfiuous to have reafoned 


with 
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with a philofopher who ‘denies the exiftence of genus in the uni- 
verfe, had his knowledge and tafte been.as. capricious as his {cientific 
pringiples. 


For what purpofe, then, ir may be afked, has M, de Buffon given 
himfelf the trouble of writing, and his readers the. labour of perufing 
fo much argumentation upen a fubjedt fo gbyious? - To ridicule alf 
preceding | and cotemporary: writers . who have. obferved method in 
their works, and perfuade mankind that Nature prefers confufion to 
order! M. de Buffon, however, is fo very unftable, that he feldom 
long preferves his poife, In the paflage formerly quoted, he denies 
the exiflence of genera. But we muft fuppofe him tp. have entirely 
overlooked what he had faid in the 140th page of the fame volume. 
Let us attend to his fentiments at that time. .* We have ‘already,’ 
fays he, * ‘many, ‘egnnetted facts and obfervatigns with regard to the 
: different {pecics of ‘animals, which are employed as diftinguithing 
: charaéters i in the various methodical diftributions. In thefe me- 


“aw 


thods we find an uniform defcription of the fame parts in each dif- 
ferent animal, This i is fo conformable to our plan, that we fhall 


n 


eo 


have recourfe to thofe defcriptions i in treating of fuch foreign ani- 


n 


mals as we have never feen. There is ftill another advantage to 


a“ 


he derived from thofe methods: They fupply us with general 


a 


conclufions ‘from a great number of particular obfervations. The 


w 


refemblance of particular parts in different {pecies of animals forms 
‘ generic ¢ baradters. ‘The refemblances which take place between 


wn“ 


animals belonging, to different genera form till more extenfive cha-_ 
: radters,, by, which orders and claffes are detewnined. Thus, the 


hal 


charagters of the genera, orders, and claffes, are fo many general 
confequences derived from particular obfervations, and, of courfe, 
are neceflary fadts in the hiftory of animals.’ 


ral 


ad 


It 
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Tt nsay be farther remarked; that M. de Buffin’s method of cfaf- 
fing. animals is founded entirely upon a confined and local idea. 
Domeftic, wild, and foreign animals, with a few exceptions, vary’ 
according to the climate and ftate of the country in which a man 
lives. The rein-deer is a domeftic animal in Lapland, and the ich- 
neumon isa domeftic in Egypt; but both are foreign animals in 
France. The guinea-pig is naturally a foreigner in Eurape ; but it 
is now a domeftic in France and in feveral other European countries. 
Many examples might be added to fhew the abfurdity of rhis method 
of arranging natural hiftory ; but, as one grand and uniform exam- 
ple, and which, indeed, includes all other examples, we fhall refer 
the reader to the Hificire Naturclle ct particulicre of M. de Buffon, 
where he will find animals fucceffively defcribed in the greateft 
contufion which the moft capricious fancy can imagine. But, 
to give fome idea of the confufion rcfulting from this order, 
tke ingenious Mr Pennant ferioufly tells us, in the Prefacc to his 
excellent Synopfis of Quadrupeds, that the book was originally de- 
nigned for private amufement, and as an index for thé more eafily 
finding ahy particular animal defcribed in the voluminous hiftory of 
quadrupeds by the celebrated M. de Buffon, 


But it is time to take a more agreeable view of this great and ad- 
mirable writer. His hittory of animals is compofed in fuch a lively, 
entertaining, and inftructive manner, that it muft be highly relihed 
by every reader of tafte. His fats are numerous, his anccdotes are 
pleafant, his charaders are flrongly marked. Some people think his 
writings diffufe ; buf*it is univerfally agreed, that this diffufion is fo 
natural, and fo bewitching, that the difcovery is never made till the 
reader has perfed the whole fubjca of which the author is treating. 


Vout. How 
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How eafify do mankind deceive themfelves, and how naturally 
does this deceit lead them into contradigtion and abfurdity ? M, de 
Buffon, in the 26th page of his firft volume, juftly reprehends Al- 
drovandus for intolerable prolixity ; and tells us, that his hiftory 
might be reduced to one-fixth of its prefent fize, if the immenfe 
load of ufelefs and foreign matters were removed. But, the ingeni- 
ous Frenchman had not the moft diftant idea, when'he made this 
pertinent remark, that he was writing a fevere fatire on his own 
book, which had, by that time, fwelled to eighteen large volumes in 
quarto, befides his hiftory of birds, which confifts of nine volumes 
more; and, if he had fortunatcly lived to complete his plan, the 
work would have been a much more ponderous Joad than that of 
*he voluminous German. 


We fhall difmifs this learned and laborious compofition, with a 
few obfervations on the defcriptive part; for which we are inJebted 
19 the fkill and indefatigable induftry of M. Daubenton. The de- 
feriptioss are generally taken from the life, and with fuch aftonith- 
ing minutenefs, that it is not withoat reluétance we are obliged to 
think a great part of this labour ufelefs. Our author’s plan of de- 
Muibing is fo extenfive, that every minute part of the body, whether 
external or internal, is not only fully defcribed, but its length, 
breadth, and thicknefs, are accurately meafured. He takes an indi- 
vidtedl Ufa fpeciec, and, after a general defcription, he proceeds to a 
snenfutation of the particular parts, as the length of the head; the 
rontour ef the mouth ; the diftance between the angles of the under 
jaw ; the diftance between the noftrils; the length of the eye from 
one anglé to the other; the diftance between the two pupils; the 
Mftance between the ears, &e. He is equally minute in the di- 


menfions 
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menfions of the different bones of the fkeleton, and of thc heart, 
lungs, ftomach, and other inteflines. 


The general dimenfions are neceflary; as, without thefe, a difting 
idea of the animal could not be conveyed. But cxact meafurements 
of every minute part of which the different members of the body 
are compofed, render the defcription not only tedious and perplexed, 
but fwell the book to an eno:mous fize. Befides, the dimenfiuns 
will not correfpond with thofe of any other individual of the fame 
fpecies. Defcribe and meafure a man, or any other animal, in this 
manner, and yvu may travel from the one pole to the other without 
finding another individual to whom thefe dimentions will exactly 


apply. 


Tl. Or Pirps. 


Every admirer of the production of nature muft congratulate 
himdel taat the life of the great, the ingenious, and the laborious M. 
de suffon was coutinned till he had been enabled to complete his 
Natural Hiltory of Quadrupeds, a. well as that of the feathered 
tribes, 


in this laft department of Natural Hilory, he had a thoufand diifi- 
culties to encounter; particularly in detcribing and diftinguifhing the 
finaller ipecies of birds, who not unfrequently intermix, and produce 
numerous fertile varicties. For this reafon, in hi plan of the work, 
he remarks that, inftead of defcribing birds by diftiné and fcparate 
fpecies, he has united feveral of them under the faine fpccies. By 
this method, he has confiderably abrideed the Natural Hiftory of 
Birds; which, upon a more estenfive fcale, would have been too 
voluminous 
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voluminons and uninterefting. « He, therefore, confines his defcrip- 
tions to domeftic birds, and to she larger or moye-retmarkable fpe- 
cies, All the other birds, and particularly the finaller kinds, he unites 
with their kindred ‘fpeties, and groupes them together, as being 
nearly of the fame natural difpofitions, and as belonging to the fame 
family. ‘The number of relations, as well as that of varieties, is al- 
ways greatet in proportion to the fmailnefs of the fpecies. A fpar- 
row or a linnet have, perhaps, twenty times more parents than thofe 
of the oftrich or the turkey. By the number of parents is to be un- 
derftood the number of neighbouring fpecies, which have fuch re- 
femblances to each other as to make them be regarded as collateral 
branches of the fame ftem.—Thefe neighbouring fpecies have pro- 
bably been feparated from each other by the influence of climate, of 
food, ‘and of the fucceffion of time, which brings along with it all 
poffible combinations, and unfolds all the caufes of variegation, of 
perfection, of change, and of degeneration. Independently of natu- 
ral and accidental varieties, which are much more numerous among 
birds than quadrupeds, another caufe concurs in augmenting appa- 
rently the number of {pecies. Birds, in general, are more libidinous 
and more prolific than quadrupeds. They unite more frequently ; 
and, whea they cannot find females of their own {pecies, thcy inter- 
mix more fieely than quadrupeds with neighbouring {pecies, and 
commonly produce fertile mules. This fa is eftablithed by the 
{pontancous commikture of the goldfinch and canary bird; for the 
mongrels they produce by their union are prolific, and, of gourfe, 
form new inteum ediate fpecies, which have more or lefs refemblance 
to the parents from whom they derive thcir origin. Now, whatever 
we procure by ait may be, and aCually is, performed by Nature. 
Lortultous and voluntary commixtures often happen among animals - 
of differcat fpectes, and partculidy among birds, who frequently, 
when 
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when their natural mates cannot be obtained, ufe the firft bird, fimilar 
in magnitude, that prefents:itfelé The neceflity of union is fo preffing, 
that moft binde,.in this fituation, are fick, and not unfrequently die, 
when prevented from gratification. In court-yards, we often fec a 
cock, when feparated from hens, lay hold of another cock, of acapon, 
of a guinea-hen, or of a duck. The pheafant, in the fame fituation, 
makes afe of a common hea. Ia volaries, the canary and goldfinch, 
the red and the common linuet, unite with ardor; and who knows 
what amours take place in the deep recefles of the woods? who can 
recount the number of illegitimate embraces among different fpecies! 
who can divide the baflard branches from the genuine flems*? 


Having given an account of M. de Buffon’s Natural Hiflory of 
Birds, nearly in his own words, it is almoft fuperfluous to remark, 
that, in this branch of the fcience, he uniformly preferves the charde+ 
ter he had formerly acquired. His dcferiptions asc’ accurate and 
clearly expreffed ; his hifforical narations are not only elegant and 
entertaining, but difcover great learning, candour, and: deep res 


fearch. 


§ 18 Or BRISSON. 


M. Brisson, in the year 1756, publithed at Paris a Synopfis of 
Quadrupeds and Cetaceous Animals; and a new arrangement of 


Birds in 1760. 


QUADRUPEDS, 


Buffon, Hutt. Nat. des Onfeaux, tom. 1, Plan de l’ouvrage, p. 20. 
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QuADRUBEDS. 


Thefe M. Briffon diftributes into eighteen Orders. 


Ord. I, Comprehends fuch quadrupeds as have no teeth in either 
jaw ; as the ant-eater and fecaly lizard. 
H. Quadrupeds furnifhed with grinders only, as the floth and ar- 
ma lillo. 
Til. With grinders and dog-teeth only, as the clephant, 
moife, and manati. 
lV. 
cainel. 
Vv. With cight cutting teeth in the under Jaw, as the giraflt, 
the goat-kind, the fheep-kind, &c. 
Vi. With cutting teeth in each jaw, and whole-hoofed, as 
the horfe and afs. 
VIL ——With cutting teeth in each jaw, and cloven-hoofed, as 
the hog-kind. 








With fix cutting teeth in the under jaw only, as the 




















VIL. With cutting teeth in each yaw, and three-hoofed, as 
the rhinoceros. 
IX. With two cutting teeth in each jaw, as the river-hog. 
X. With ten cutting teeth in cach jaw, as the tapiir, or 
elephant-hog. 
*L With cutting teeth in cach jaw, and four-hoofed, as ‘he 
hippopotamus. 
XH. With toes and claws, and two cutting teeth in each 





jaw, as the porcupine, caftor, hare, fquirrel, moufe, &c. 

Xill, ———With toes and claws, and four cutting teeth in each 
yaw, as the ape-kind, &c. 

XIV. —— With toes and claws, four cutting teeth in the upper, 
and fix in the under jaw, as the bats, &c. 


XV. 
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XV. ———With toes and claws, fix cutting teeth in the upper, 
and four in the under jaw, as the feal. 
XVI. With toes and claws, and fix cutting teeth in each 
jaw, as the hyzna, the dog-kind,wefels, badgers, bears, and cats. 
XVII, ——-~—With toes and claws, fix cutting teeth in the upper, 


and eight in the under jaw, as the mole. 
XVII. ———With toes and claws, ten cutting teeth in the upper, 


and eight in the under jaw, as the opoffum-kind. 





Crracrous ANIMALS. 


Arrer the example of Linnaus, M. Briffon places the whale- 


tribe next to the quadrupeds, and divides them into four orders. 


Ord. I. Without teeth, as the Gicenland whale, North-caper, 
the bunch-back whale, &c. 

I], With teeth in the under jaw only, as the catodon or potwal- 
th, the fpermaceti-whale, &c. 

HY. With teeth in the upper jaw only, as the monoceros. 

IV. With teeth in each jaw, as the dolphin, the porpeffe, the 


giampus, &c. 


Birps. 


M. Brisson divides birds into twenty fix Orders, 

Ord. I. Birds with four unconnedted toes, three forward, one back- 
ward, | aving their legs coveied with feathers nearly down to th: 
talons, a ftiait bill, the upper mandible a little thicker, and crock: 
toward the point, and the noftrils half covercd with a thick foft mem 


brane, as in the pigeon-tribe. 


2 THE PHILOSOPHY 


IT. The fame characters, with a egnical bill bent inward, as in the 

gallinaceous tribe. 
Isl. With a fhort hooked bill, comprehending eagles, 
hawks, &c. 
IV. —— With a long conical bill, as in pies, &c. 
Vv. With a ftrait bill, and the edges of each fide of the up- 
per mandible emarginated, as in the butcher's bird, &c. 
VI. —— With a ftrait bill, and both mandibles entire, as in the 
beef-eater, &cc. 
VU. ——With a flender bill, a little bent arch-ways, as in the 
hoopoe, &c. 

VIII. 
ed at the point, and the mouth, when open, larger than the head, a3 
in the goat-fucker, &c. 

IX. With a fhort conical bill, as in the fparrow, &c. 
X. ——-With a bill thaped like an awl, as the lark, &c. 
XI. ———With a bill fhaped like a wedge, as the fitta, &c. 
XI, ——-With a bill long and flender like a thread, as the ho- 
ney-fucker, certhia, &c. 
XI. Birds with four unconnected toes, two forward, two back- 











With a very finall bill, compreffed at the bafe, crook- 





ward, as parrots, zc. 

XIV. Birds with four toes without membranes, three forward, 
one backward, the middle toe firmly adhering to the outmoft as far 
as the third joint, as the manakin, bee-eater, &c. 

XV. Bird: with unconneéted toes, the inferior part of the limbs 
naked, the wings fmali in proportion to the fize of the body, and 
unfit for flying, as the oftrich, caflowary, &c. 

XVI. Birds with three unconnected toes, all forward, the inferior 
part of the limbs naked, and the wings large and proper for fying, 
as the plover, &c, 


XVI. 
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XVil.« Bitds with four uhtormected ‘toes, three forward, one 
backward, the inferior part of the limbs naked, and the wings fit 
for flying, as the jdcanu,:-woodeock, heron, &c. 

XKVUIL. Birds with four unconnected toes, three forward,’ onic 
backward, all fatnithed with membranes through their whole extent, 
as tlie coot;'Gallinule, &e: 

XIX. Birds with four toes, the three anterior of which are coa- 
nected by a membrane extending about one half of their fenath, the 
pofterior toc loofe, and the legs placed far back, and nearly conceal- 
ed by the abdomen, as the grebe, &e. 

XX. Birds with three toes forward, wholly conneQed hy a mem- 
brane, and no back-toc, with the legs fituated as in Order 19, a5 the 
guilfemot, penguin, &c. 

XXI. Birds with four toes, the three antertor ones entircly con- 
nected by a membrane, and the back onc loofe, with the tege ftuated 
as in Order 19, as the diver, Sec. 

XMM. Birds with three toes forward entirely connected by 
membrane, and no Back-toe’ the legs placed medr the middle of the 
body, and fhorte: thin the body, as the albatrofe, &e. 

X XT. ‘Birds with four toes, the three antérisr éntitely conrecdted 
by a membrane, and the back one loofe; the legs plated near the 
middle of the body, and fhorter than the body: and the bill having 
no teeth, as the petrel, gulls, &c. 

XXIV. The fame character with the former, onty the bill is den- 
tated, as the merganfer, duck, &c. 

XXV. Buds with four tocs, afl entirely conticcted by a mem- 
brane, the limbs placed near the middle, and thofter than the body, 
as the cormorant, pelican, &c. 

KXVI. Birds with four tocs, the anterior threc joined hy a mem- 

Vou. UL. K brane. 
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brane, and the pofterior one loofe ; the legs placed near the middle, 
and longer than the body, as the flamingo, avocette, &c. 


M. Briffon difcovers himfelf to be an able naturalift. His defcrip- 
tions are clear, concife, and pointed. THis principles of arrange- 
ment are ingenious, but too confined to anfwer the purpofes of a ge- 
neral fyftem of Nature. 


§19. Or PENNANT. 


For more than twenty years paft, this gentleman has been occa- 
fionally enriching the fcience of Natural Hiftory by uncommon in- 
duftry, knowledge, and ingenuity. Befides his other valuable works, 
he has favoured the world with new arrangements of quadrupeds, 
birds, reptiles, fifhes, and fhell-animals. 


In claffing quadrupeds, Mr Pennant, as he candidly acknowledges, 
makes Mr Ray, that celebrated naturalift, his principal guide ; but, 
from morc recent difcoveries, aid other circumftances, he has been 


enabled to improve Mr Ray’s arrangement. 


Crass I. QUADRUPED». 


Mr Prennanr divides quadrupeds into four orders, I. Hoofed 
quadrupeds, as the horfe, ox, fheep, deer, &c. HH. Digitated, or 
toed, quadrupeds, including apes, monkies, dogs, cats, &c. IIE, 
VPinnatcd or finned, as the walrus, feals, &c. IV. Winged qua- 


drupeds, 
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drupeds, as all the bats, twenty one fpecies of which arc known 
and defcribed. 


Crass It. Brros. 


Tuts numerous clafs of animals Mr Pennant comprehends under 
two great divifions, viz. I. Land birds. Il. Water birds.  ‘Thefe 
two he fubdivides into nine oiders: Divifion 1. Land birds. Or- 
der 1. Rapacious bitds, as the vultures, falcons, owls, &c. 2. 
Pies, as the parrot, cuckoo, crow, kingstifher, &c. 3. Gallinaceous, 
as the turkey, peacock, partridge, &c. 4. Columbine, including 
all the fpecies or vaticties of pigeons. 5. Pafferine, comprehending 
all the fmall birds, from the fize of a thrufh to that of the golden- 
crefted wren, of which the lark, the wagtail, the fwallow, &c. are ex- 
amples. 6. Struthious. This order includes the dodo, the oftrich, 
and caffowary, the moft limited of all the fubdivifions of the feathcr- 
ed tribes. Divifion I. Order 7. Cloven-footed, or waders, as the 
heron, fnipe, plover, &c. 8. Birds with pinnated fect, as the coot, 
grebe, &c. 9. Web footed, as the duck, gull, pelican, &c. 


Crass III. Rrprives. 


Mr Pennant defines this clafs in the following terms: ¢ Budy 
* covered either with a fhell or ftrong hide, divided by futures ; fou 
‘ fin-like feet; and a fhort tail.” Under this clafs are compre- 


hended the tortoife, the frog, the lizard, the viper, and the fiuke 
kinds, 


K 2 Ciass 
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Ciass IV. FisueEs. 


TuEst animals Mr Pennant feparates into three orders, or divifions. 
I. Cetaceous fifhes, comprehending all the whale-tribe. I. Carti- 
laginous fifhes, or fifhes whofe mufcles are fupported by cartilages, 
inftead of boncs. The lamprey,’ fkate, fhark, &c. are examples. 
II]. Bonny fifhes, whofe mufcles are fupported by bones or fpines. 
In the fubdivifions of this order, Mr Pennant follows Sir Charles 
Linnxzus. 1. Apodal, or fifhes which are deftitute of ventral fins, 
as the cel, wolf-fith, fword-fith, &c. 2. Jugular, or fithes which 
have the ventral fins placed before the pectoral, as in the haddock, 
cod-fith, &c. 3. Thoracic, or fifhes with the ventral fins fituated 
beneath the pectoral, as in the flounder, perch, mackerel, &c. 4. 
Abdominal, or fifhes whofe ventral fins are placed behind the pec- 
toral, asin the falmon, pike, herring, carp, &c. 


Cziass V. CrustaAccrous ANIMALS. 


Unper this clafs Mr Pennant comprehends the numerous tribes of 
crabs, lobiters, &c. 


Crass VI. Worms. 


Trex ate divided into, I. The intefline ; 1]. The foft; Til. The 
ceflaceous. Under divifion I. Mr Pennant comprehends the hair 
worm, the afcarides, and fuch worms as infeft the inteftines of men 


and 
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and other animals, Ieeches, &c. II. Mollufea, or foft-worms, as 
the flug, the aphrodita, the cuttle-fith, &c. Ul. Teftaceous, or ani- 
mals furnifhed with fhells. Thefe are fubdivided into, a. Multi- 
valved fhclls, as the barnacle, &c. 6 Bivalvcd fhells, as the mul- 
cles, razor-fhe!l, oyfter, cockle, feallops, &c. ¢. Turbinated fhells, 
or thofe which bave fpiral turns, as the turbo, or wreath, the peri- 
winkle, the terebra or auger, garden fail, &e. dd. Univalve fhells 
not turbinated, as the common limpet, &c. 


IAM not without apprehenfion that this Chapter, to fome reader , 
may appear to be dry and unintercRing. T fall only remark, that 
it has coft me much labour, as iauft be cvident fiom the numerous 
and voluminous wotks which I have been obliged to pcrufe and 
analyfe, This much I muft be allowed to fay, that, when I began 
the Audy of Natural Uiftory, fuch an analytical account of the wri- 
tings on that fubjea, from Ariftotle to the prcfent time, would not 


only have been highly grateful, but would have faved me more titac 


and ftudy than Ican deferibe, If it fhall be fo fortunate as to faci- 


litate the labours, or rather prevent young men from the ncceffity 
of undergoing the fame labour, 1 fhall be happy in the refleétiun, 
that I have at leaft endeavoured to be ufeful to thofe explorers of the 
wonderful works of that infcrutable Bernc who planned and exe- 
cuted what Man, who arrogantly ftyles himfelf the Lorp of Crea- 
rion, can never be able fully to unfold. RefleCiions of this kind, 


however, fhould rather ftimulate than deprefs the fpirit of human 


inquiry. CHAP. 
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CHAPTER I. 


Of the Multiplication and Continuation of Species. 


N treating of this moft intricate and delicate fubject, I fhall endea- 
vour to avoid every idea that might lead 'to wantonnefs, or itn- 
propriety. No philofophical inquiry into the wonderful operations 
of Nature, if expreffed in irreproachable terms, can merit reprehen- 
fion. 


SECT. I. 


Of the divifion of Animals into viviparous and oviparous—Some Ani» 
mals belong to neither of thefe divifions. 


HE idea of dividing animals into Veu:parous and Oviparous 
muft have been as antient as the exiftence of human beings. 
But the difcovery, that many of the fmaller animals were endowed 
with the faculty of multiplying without the intervention of cither of 
thefe modes of procreation was referved toa very modern age, This 
dJifcovery was made partly by natural obfervation, but more exten- 
fively by the aid of the microfcope. In the firft volume of this work, 
Ihave given many exanfffles of fingular modes by which Nature has 
enabled particular animals to multiply their fpecies*, It would, 
therefore, be fuperfluous here to fay more upon that fubject. 


SECT. 
* Vol. I. p. 30. et feq. 
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SEG Te If 


dn account of the principal Theories, beth antient and modern, which 
have been publifhed on this fubjeEt ; particularly with regard to the 


larger Animals. 


HE do“trine of equivocal generation, or the production of af. 
mated beings by a fortuitous commixture of inert and corrupt- 

ed matcrials, though firmly believed by the antients, has of late been 
fo completely refuted by Redi; and other unprejudifed inveftigators 
of the genuine operations of Nature, that it deferves no farther no- 


tice. 


§ L—Hprocrates, who lived above five hundred ycars before 
Ariftotle, taught an opinion upon this fubjeé&t, which was adopted 
by Galen, and by moft phyficians for many ages. Ilippocrate: 
maintained the exiftence of a female fluid, ana even that eae 
male and the female had two fluids, the one flrong and adtive, the 
other weaker and lefs ative *. A concurrence of the two Nrouger 
fluids, he remarks, produces a male, and of the two weaker, a female. 
This abfurd notion he endeavours to fupport by obferving, that fe- 
veral women, ‘vho produced gitls only by their fir hufband, have 
had boys by their fecond ; and that the fame thing has often hap- 
pened to men who have had two wives. ippocrates next tells us, 

that 


Hippoerat. lib. de Genitura, p 129. et hb. de Dacta, p. ig Lugd. Bat. tom. 1. 
1665. 
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that the femeg proceeds from every part of the bady, and particular- 
ly from the head ; becaufe, he remarks, thofe who have had the 
veins behind their eats cut, fecrete only a weak and often an unfer- 
tile femen. The female likewife fheds a feminal fluid fometimes 
within and fometimes without the uterus. The femen of the male 
enters the uterus, and intermixcs with that of the female; and, as 
each poffeffes two kinds of fluid, the one ftrong and the other weak, 
if both of them furnifh the firong kind, a inale foctus is the -onfe- 
quence ; and, if both furnifh the weak kind only, the refult is a fc- 
male: Betides, if in the minature there are more particles of the male 
than of the female fluid, the child will refemble the father snore than 
the mother ; ¢f ¢ contra. 


We fhall now exhibit a fhort account of Hippocrates’s notion of 
the mode by which the foetus is formed. The feminal fluids, fays 
he, firft mix in the uterus, and gradually thicken by the heat of the 
mother. The mixture extracts the fpirit of heat, and, when too 
warm, part of the heat efcapes into the air, But a cold fpirit is likc- 
wife convcyed to it by the 1efpiration of the mother. Thus a cold 
and a hot {pirit alternately enter the mixture, give life to it, and co- 
ver its furface with a pellicle, which affumcs a round figure, becaufe 
the fpirits, by aGling in the center, expand the matter cqually on all 
fides. Ihave feen, this great philofopher remarks, a foctus of fix 
days old: It was a ball of liquor inclofed.in a pellicle. The liquor 
was reddifh ; and the pellicle was interfperfcd with red and colour- 
lefs veflels. sn the middle of the liquor there was a fma]l eminence, 
which Limagined consifted of the umbilical veffels, by which the foetus 
receives nourithment and the fpirit of refpiration from the mother. 
A fecond covering or pellicle gradually forms above the firft. Plenty 
of nourifhment is furnithed by the menftrual blood, which coagu- 


lates 
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Jates and is converted into fiefh. This flefh gradwisll y articulates, 
and derives its form from the fpirit. Every part affumes its proper 
{tation ; the folid parts unite ;'the moift particles affociate by them- 
felves; every thing fearches for ‘what is analogous to it} wnd, in 
fine, the foetus, by the operation of thefe caufes, is! coripletely 


formed. 


§ 2.—The next theory we fhall mention is that of the celebrated 
ArisToTLE. After enumerating fome varieties in the ftreéiure 
and modes of multiplying exhibited to our obfervation by different 
fpecies of animals, he exsmines the opinion of the more antiémt phi- 
Jofophers, who maintained that the femen of both male and female 
was extracted from every part of the body. Ariflotle diffents ficm 
this opinion ; becaufe, fays he, though children often refemble both 
father and mother, they fometimes alfo refemble their grandfathers. 
Befides, they refemble their parents in the voice, in the hair, in the 
nails, and in the gait and manner of walking. Now, procccds our 
author, it is impoffible for the femen to come from the hair, from 
the voice, from the nails, or from any external quality, as that of 
the mode of walking. Tence children refemble not their parents 
becaufe the femen proceeds from all parts of the body. The feminal 
liquor of the male, Ariflotle remarks, is fecreted from the blood; and 
the menftrual fluid of the female is likewife a fecretion from the 
blood, and the only matter that contributes to generation. Females, 
he continues, have no other prolific fluid; no mixture, thercfore, of 
mate and female fluids take place. . This he attempts to prove by ob- 
ferving, that fome women con¢cive without any titillation ; that few 
emit any fluid in coition; that, in general, thofe who are brown, 
with a maiculine air, have no emiffion, and yet their powers of pro- 

Vor. I!. lL creation 
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ereation are net lefs than thofe of a fairer complexion and more de- 
licate appearance, who emit copioufly. Thus, he concludes, wo- 
men furnith nothing for the purpofes of generation, but the men- 
ftrual blood. This blood is che matter of generation, and the male 
fluid contributes the form only. The male fluid is the efficicnt caufe, 
and the chief principle of motion; it is to generation what the 
iculptor is to a block of marble: The feminal fluid is the {culptor, 
the menftrual blood the marble, and the foetus the figure. The male 
{emen gives to the menflrual blood both life and motion, or a kind 
of foul. This foul is neither matcrial nor immaterial, becaufe it can 
neither aét upon matter, nor augment the menfirua’ blood, which 
is the only matter neceflary to generation. It is a fpirit, fays cur 
philofophcr, fimilar to that of the clement of the flars. The heart 
is the firft produdtion of this foul; which is the caufe of its own 
growth, and of the growth and difpofition of all the other members. 
The menftrual blood contains the capacities of all the parts of the 
foetus; the foul or fpirit of the male femen makes the heart begin to 
ad#, and communicates to it the powers of beftowing action on the 
other vifcera ; aud, in this manner, the different parts of the ani- 


mal are fucceflively unfolded. 


Thefe two great men have had each their followers. Moft of the 
{cholaftic philofophers adopted Ariftotle’s theory of gencration ; but 
the ancient phyficians, in general, adhered to the thcory of Hippo- 
crates. In this manner near eighteen centuries pafled without the 
veftige of any thing new concerning this myfterious fubje@. Upon 
the revival of literature, however, anatomifts began to make re- 


fearches into the nature of generation. 


: 


§ 3.—FABRicIus AB AQUAPENDENTE firft made a courfe of 
experiments 


OF NATURAL HISTORY. $4 


experiments upon the impregnation and expanficn of the eggs of 
fowls, the fubftance of which fhall be laid before the reader. Fa- 
bricius diftinguifhes the matrix of a hen into two parts, the one fu- 
perior, the other inferior. The fuperior part, which he calls the 
ovarivm, contains an affemblage of a great number of fmall ycllow 
eggs, of a round figuie, the fizes of which vary from that of a mu 
tard feed to that of a walnut Thefe eggs are attached to onc ano- 
ther by foot-ftalks, and the whol. group has a refemblance to a 


bunch of grapes. 


After impregnation, an ege is detached from the common peutic, 
and gradually defvends, through a winding canal, into the antuner 
part ofsthe matrix. The canal ts filled with a liquor fimiler to the 
white of an egg. In this canal the egg reccives its white liquar, the 
membrane in which it is inclofed, the two cords (chalazae) that 
run through the white, and join it to the yolk, and the fhell, which 
is fuddenly formed before exclufion. hele cords, faye Labricius, 
are the part of the egg which is impregnated by the feminal {piri 
of the male ; and it is here alfo that the rudiments of the foetus tft 
make theit appearance. The egg is not only the true matria, or 
the place where the foetus is formed, but upon it the whole procc. 
of generation depends. The cee is the preat agent in generation ; 
it furnifhes both the matter and the orgins, ‘The fublance of the 
cords is the matter of which the chick is formed ; the white and the 
yolk fupply it with nourifhmcnt; and the feminal {pirit of the male 
is the eflicient c.nfe. This fpirit communicates to the cords, firft, 
a alterant quality, then a forming quality, and, laftly, a power of 


augmenting, &c. 


§ 4.—Harvey, our celebrated countryman, who, at fo late a 
ly? period, 
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period, it is almoft incredible to think, firft difcovered the cirula- 
tion of the blood, has likewife given us an ingenious treatife on ge- 
neration. He flowrifhed about the middle of taft century, and was 
phyfician to Charles I. He alledges, that men, and all other ani- 
mals, proceed from eggs ; that, in viviparous animals, the firft pro- 
duce of conception is a kind of egg ; and that the only difference be- 
tween the viviparous and oviparous is, that, in the former, the foe- 
tus begins to exift, increafe, and arrive at its full growth while it 
remains in the uterus; but that, in oviparous animals, the foetus be- 
gins to exift, when in the form of an egg, in the body of the mo- 
ther, and it is only after exclufion and incubation, that it becomes a 
living animal. Is farther deferves to be remarked, fays he, that, in 
oviparous animals, fome retain their eggs till they be perfed, as: 
birds, ferpents, and oviparous quadrupeds ; and that others exclude 
their eggs before they have arrived at maturity, as fithes, cruflace- 
eus, and teftaceous animals. The eggs laid. by thefe creatures are 
only the rudiments of eggs, which afterwards acquire membranes 
and a white, and attra&t nourifhment from the matter with which 
they are furrounded. He adds, that there are infects, caterpillars, 
for example, which are only imperfe& eggs; they fearch for and 
take noutithment, afd, atthe end of certain times, they arrive at 
the chryfalis tate, which is a perfe& ege. Another difference is re- 
markable in oviparous animals: The eggs of hens, and of other 
birds, are of different fizes, but thofe of fithes, fiogs, &c. who lay 
them before they are perfe@, are all of the fame fize. He indeed: 
obferves, that, in pigeons, who lay two eggs, all the finall eggs, 
which remain in the ovarium, are of the fame bulk; and that the 
two only which are next to be excluded exceed the fize of the reft.. 
The fame phenomenon takes place in cartilaginous fifhes, as in the 


say, which brings to maturity only two eggs at a time, 
Harvey 
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Harvey next defcribes anatomically the parts neceflary to genera- 
tion ; and he remarks, that the fituation of the anus and vulva in 
birds differs from that of all other animals, the anus being placed be- 
fore, and the vulva behind. Hens produce eggs without the inter- 
venuon of the cock ; but, though feemingly perfect, they are fewer 
in number, and totally unfertile. Ife credits not the common opi- 
nion, that a few days intercourfe with the cock are fufficient to im- 
pregnate all the eggs which a hen fliall Jay during a whole year ; 
but he acknowledges, that he feparated a hen from the cock for 


twenty davs, and that all the eggs the laid were fecundated. 


The two cords (chatlazae) whieh Fabricius ab Aquapendente con~ 
fidered to be the germ, or part produced by the male fermen, are 
found in unimpregnated, as well as impregnated eggs; and Harvey 
juftly remarks, that thefe parts neither proceed from the male, nor 
receive the impregnation. The part of the egg which receives the 
impregnation is a fmall white circle fituated upon the membrane 
that covers the yolk, and has the appearance of a cicatrice about the 
fize of a lentil, Harvey likewile remarks, that this cicatrice is 
found in all eggs, whether they be fccundated or not; and that 
thofe are deceived who imagine it to be produced by the femen of 
the male. It is of the fame fize and form in freth eggs as in thofe 
wich have been long kept. But, as foon as the proce(s of hatching 
is begun, whether by artificial heat or by that of the hen, this finall 
mark or cicatrice gradually augments and dilates like the pupil of the 
eye. This is the nrft change, and it is vifible after a few hours of 
incubation. When the egg has been heated 24 hours, the yolk, which 
was formerly in the centre, rifes towards the cavity at the thick end of | 
the egg. This cavity is occafioned by the evaporation of the more 
fluid part of the white, the heavier part of which talls down to the 

{inall. 
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fmall end. The cicatrice or fpeck on the membrane of the yolk is 
elevated along with it, and applies itfelf ro the membrane which lines 
the cavity at the thick end. This fpeck is now as large as a pea; 
and a white point is diftinguifhable in the middle of it, with feveral 
circles, of which that point appears to be the common centre. 


At the end of the fecond day, thefe circles are larger and more 
confpicuous ; and they divide fometimes into two, and fometimes 
into three parts, which are of different colours. A fmall external 
protuberance likewife appears, nearly refembling a little eye, with a 
white point o: cataraét on the pupil. Between the circles is con- 
tained a tranfparent liquor by means of a very thin membrane. The 
fpeck, which is now become a fmall liquid globe, appears as if it 
wete fituated in the white, rather than on the membrane of the 
yolk. On the third day, the tranfparent liquor, as well as the mem-~ 
brane in which it is inclofed, is confiderably augmented. On the 
fourth day, a {mall line of blood, of a purple colour, appears on the 
circumference of the liquid globe ; and, at a little diftance from the 
centre, we perceive a dot or point, of a bloody colour, which has 
pulfations like a heart. ‘It is vilible at every diaftole, and difappears 
during the fyftole. Two fmall blood-veffels iffue from this animated 
point, and terminate in the membrane which contains the tranfparent 
liquor. Thefe blood-veffels fet off from the fame place nearly in the 
fame manner as the roots of a tree fet off from the trunk. It is in 
the angle which thefe roots form with the trunk, and in the middle 


of the liquor, that the animated point is fituated, 


About the end of the fourth, or beginning of the fifth day, the 
animated point is fo much enlarged, that it has the appearance of a 
{mall bladder filled with blood ; and by its contra€lions and dilata- 


tions. 
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tions, it is alternately filled and emptied. On the fame day, we per- 
ceive dillindly, that this bladder is divided into two parts, each of 
which dilates and contracts in the fame minner. Round the fhoricih 
of the blood-veffels mentioned above, a kind of cloud appears, which, 
though almoft tranfparent, obfcures the view of the veflcl This 
cloud becomes every hour thicker; it attaches itfelf to the root of 
the blood-velfel, and feewis to depend fiom it like a tinall globe. 
This globe fretches out, and appcars to divide into three parts, one 
of which is globular, and larger than the other two; and here we 
perceive the rudiments of two cyes, and of the whole head. At the 
end of the fifth day, in the remainder of this lengthened globe, the 
commencement of the ycitebrae, On the fixth day, the part. of the 
head are more apparent. We can diftinguith the coats of the eyes, 
the thighs, and the wings; and then the liver, the lungs, and the 
beak. The foctus now bepins to move and to ftretch out its head, 
though, of the inferior parts, nothing but the vifcera are yet formed ; 
for the thorax, the abdomen, and all the external coverings of the 
fore part of the body, are ftill wanting. At the end of this day, or 
the beginning of the feventh, the claws begin to be vilible ; the chick 
opens and moves its beak ; and the anicrior parts of the body begin 
to cover the vifcera, On the feventh day, the chick is entirely form- 
ed; and, from this time till it iffues from the egg, nothing remark- 
able happens but a gradual expanfion of all the parts it had acquired 
during the firft feven days. The feathers appear on the 14th or rsth 
day ; and, on the 21ft, the chick efcapes from the egg, by breaking 


the thell with its UL 


Befide thefe experiments upon eggs, Harvey made many others up- 


on female deer. They receive the male about the middle of Sep- 
tember, 
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tember, A few days afterwards, the orzs * of the uterus appear to 
be thicker and more flefhy than ufual. They are, at the fame time, 
more flaccid ; and, in each of their cavities, five carunculae, or foft 
warts, appear. About the 26th or 28th of September, the uterus is 
Aill thicker; and the five carunculae are fwelled nearly to the fize 
and form of a nurfc’s nipple. On opening them with a fcalpel, they 
appeared to be filled with an infinite number of white points. 


About the end of October, or the beginning of November, whea 
the females were feparated from the males, the thicknefs of the 
ors began to diminith, and thcir internal furfaces were fwelled, and 
feemed to be giued together. The carunculae ftill remained; and 
the whole mafs refembled the furface of the brain, being fo foft that 
it could not be touched without derangement, Harvey farther in- 
forms us, that on the 13th or 14th of November, he perceived thin 
filaments, like thofe of a fpider’s web, which traverfed the eavities of 
the borns, and even that of the uterus itfelf. Thefe filaments derived 
their origin from the fuperior angle of the Jorns, and, by their num- 
ber, formed a kind of membrane or empty fac. A day or two after- 
wards, this fac was filled with a white, aqueous, vifcid matter, which 
adhered to the uterus by a fpecies of mucilage; and the adhefion 
was moft apparent at the fuperior part of the uterus, where the rudi- 
ments of the placenta began then to appear. In the third month, this 
fac contained on embryo about an inch and a half in length, and tike- 
wife an internab ftc, called the amutos, inclofing a tranfparent cryftal- 
line liquor, in which the foetus fwam. At fift, the foetus was on- 
ly an animated point, like that which appeared in the hen’s egg. 

Every 


* Two flefhy proceffes, one of which iffues from each fide of the fundus uteri, in the 
from of little dorms, and me remarkable in fome quadrupeds, 
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Every thing now proceeded and terminated in the fame manner as 
defcribed with regard to the chick, with this difference only, that 
the eycs of the chick appeared much earlier than thofe of the decr. 
About the rgth or 20th of November, the animated point was vi- 
fille. A day or two afterwards, the oblong body, which con- 
tained the rudiments of the foetus, made its appearance. In fix or 
feven days more, the foctua was fo conipletcly formed, that all its 
members, and even its fex, were diitinguifhable. But the heart and 
vifcera were fill bare; and it was not till a few days after, that they 
were covered with the abdomen and thorax, This, Harvey reimarks, 


is the lafl work, and the flating of the edifice. 


From his experiments upon hens and deer, Harvey infers, that 
all female animals have eggs; that, in thefle eggs, a feparation of a 
tran{parent cry(talline liquor, contained in a fac (amuios ), takes place, 
and that another external fac (chorion) inclofes the whole fluids of 
the egg; that, in the cryflalline liquor, the firft objcét which ap- 
pears is an anirhated fanguincous point; and, lafily, that the original 
formation of viviparov? animals is effected in the fame manner with 
that of the oviparous. Harvey farther concludes, that generation is an 
operation of the uterus alone; for not a drop of the male femen ever 
enters that organ. The uterus, he afferts, conceives by a kind of 
contagion communicated to it by the femcn of the male, in the 
fame manner, nearly, as the load-flone communicates a magnetic 
virtue to iron. This male-contagion acts not only on the utcrus, 
but on the whoic’ body of the female, which is entirely fecundated, 
though the uterus alone poflcfies the faculty of conception, in th 
fame manner as the brain has the fole power of conceiving ideas. 
The ideas, or impreffions, conccived by the brain, are fimilar to the 
images of the objects tranfmitted to it by the fenfes; and the foetus, 

Vou. I. M which 
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which may be confidered as the idea of the uterus, is fimilar to that 


by which it is produced. Hence the reafon why children refemble 
their fathers, &c. 


§ 5.—-Axoour fifty years after the trials of Harvey, MaLpicnivs* 
carefully examined the cicatrice, which is the moft effential part of 
an egg: He found that it was large in impregnated eges, and fmall 
in thofe which had received no impregnation. He likewife difco- 
vered, that, in eggs which had never been fat upon, the white point 
mentioned by Harvey as the firft part that aflumes animation, is a 
fmall purfe or bubble {wimming in the liquor boundcd by the firft 
circle ; and that the embryo is viftble in the centre of this purfe. 
‘The membrane of the purfe, which is tranfparent, allowed him to 
fee diftinGly the foctus within it. Malpighius, from this firft obfer- 
vation, concludes with propricty, that the foetus exifts in the egg 
before incubation, and that the rudiments of the embryo are even 
then deeply rooted. After afcertaining this important faét, Mal- 
pighius proceeded to examine the cicatrice of unimpregnated eggs, 
which is fmaller than in thofe which had received an impregnation. 
Near the centre of the cicatrice, inftead of a bubble including the 
foctus, there is a globular mole or unorganized mafs, which, when 
opened, exhibits nothing like regularity or arrangeincnt of parts: 
It has only some appendages filled with a viicid but tranfparent li. 
quor; and this unformed mafs is enveloped in feveral concentric 


circles, 


After fix hours incubation, however, the cicatrice is confidcrably 
enlarged ; and, in its centre, a bubble or globule, formed by the am- 


nios, 
Malpighit pullus in ovo. 
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nios, is eafily diftinguifhed. This globule is filled with a fluid, in 
the middic of which the head and back-bone of the chick are vi- 
fible. Six hours afterwards, the parts arc all enlarged, and, of couite, 
more apparent. In fix hours more, that is, eightecn hours from the 
conimencement of incubation, the head is larger, and the fpine is 
lengthened ; and, at the end of twenty-four hours, the head has ac- 
quircd a bended pofture, and the {pine is of a whitifh colour. The 
veitcbrae are ranged on each fide of the fpine, ke fall globules ; 
and, about the fame time, the wings begin to fhoot, and the head, 
neck, and breaft are lengthened. At the end of thnty hours, no- 
thing new appcars, except that all the parts are enlarged, and parti- 
cularly the amnivs, A:ound this membrane, we can perceive the 
umbilical veffels, which are of a dark colour, In thirty eight hours, 
the head of the chick is very large, and three veficles appear in it 
furrounded with membranes, which likewife include the fpine of the 
back, through which, however, the vertebrae are ftill vifible. At 
the end of forty hours, it was admirable to obferve, continues our 
author, the chick living in the centre of the liquor contained in the 
amnios. The back-bone was increafed, the head was bended, the ve- 
ficles of the brain were lefs bare, U.e rudiments of the eyes appear- 
ed, the heart beat, and the blood circulated. 


At the end of the fecond day, the foetus appeared fwimming 
in the liquor of the amnios; the head, which appeared to be 
compofed of veficles, was bended; the back-bone and_ vertebrae 
were lengthened ; the heart, which hung out of the breaft, always 
beat three times fucceflively, becaufe the fluid it contains is pufhe 
ed from the auricle into the ventricles, from the ventricls into 
the arteries, and, latly, into the umbilical veffels. In fourteen 
hours more, or fixty-two hours from the beginning of incubation, 

M 2 the 


92 THE PHILOSOPHY 


the chick, though ftronger, remained ftill with its head bended 
in the liquor of the amnios: Veins and arteries were perceived 
in the brain ; and the rudiments of the eyes, and of the {pinal mar- 
row, appeared. At the end of three days, the body of the chick 
was crooked. Befide the two eyes, five veficles filled with liquor 
were feen in the head; the rudiments of the thighs and of the 
wings were difcerncd ; the body began to affume fiefh ; and the 
pupils of the eyes, and likewife the cryftalline and vitreous humours, 
were diftinguifhable. At the termination of the fourth day, the ve- 
ficles of the brain were nearer each other ; the proceffes of the ver- 
tebrae were longer; the wings and the thighs had become ftronger 
in proportion as they grew longer; the whole body was covered 
with a gclatinous Alefh ; the umbilical veflels had pierced through the 
abdomen ; and the heart was inclofed by a thin tranfparent mem- 
brane. On the fifth, and at the end of the fixth day, the veficles 
of the brain began to be covered ; the fpinal marrow, which was 
now more folid, was divided into two parts, and advanced along the 
trank ; the thighs were longer, and the wings were unfolded ; the 
abdomen was fhut and tumified; the liver was diftinly vifible, 
and of a dark colour; the two ventricles of the heart beat; the 
body of the chick was covered with fkin ; and the points of the 
feathers began to appear. On the feventh day, the head was very 
jarge ; the brain was covered with its membranes; the beak apyear- 
ed between the two eyes; the wings, the thighs, and the legs, had 
acquired their,perfe& form ; the heart feeimcd to be compofed of 
two ventricles, like two contiguous globules, united at their fupcrior 
part with the auricles; and two fucceflive pulles were remarked 
both in the ventricles and auricles, as if there had been two feparate 


hearts. 


§ 6. 
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§ 6.—We thall now give a fhort account of De Graar’s experi- 
ments upon rabbits. He diffeéted a female rabbit half an hour af- 
ter copulation. The horns of the uterus, he remarks, were uncom 
monly red. No change had taken place in the ovaria, nor in the 
eges which thcy contained ; and there was not a veftige of femen 
in the vagina, in the uterus, or in the Fallopian tubcs. Six hours 
after copulation, he diflccicd another rabbit ; and obferved that the 
follicles, which, in his eftimation, contain the eggs in the ovarium, 
were become red; but he found no femen either in the ovaria or 
any where elfe. Twcnty hours after copulation, he diffected a third 
rabbit ; and remoaiked in one ovarium three, and in the other five 
follicles much altered ; for, inftead of being clear and limpid, they 
were opaque and reddith. In another, dilfected twenty-feven hours 
aftcr copulation, the horns of the uterus, and the fupcrior canals 
which terminate in them, were flill more red, and their extremities 
embraced the ovarium on all fides. In another, opened forty hour, 
after copulation, he found in one ovarium feven, and in the other 
three follicles charged. Fifty-two hours after copulation, he exa- 
mined another, and difcovercd in one ovarium four charged folli- 
cles, and one in the other, Having opened thefe follicles, he dif- 
covercd in them a kind of glandular liquor, with 4 finall cavity in 
the middle, in which he could perceive no fluid. This circumance 
lcd him to fufpect that the tranfparent liquor, ufually contained in the 
follicles, might have been difcharged by fome rupture of the mem- 
branes. He fearched in vain for this matter in the canals which ter- 
minate in the horns of the utcrus, and in the horns themfelves. He 
rcmarked, however, that the membranes which line the horns of 
the utcru, were much fwelled. In another rabbit, diffeéted threc 
days after copulation, he obferved, that the fuperior extremity of 
the canal, which terminates in the horns of the utcrus, ftraitly em- 

braced 
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braced each fide of the ovarium ; and, after feparating it from the 
ovarium, he perceived, in the right ovarium, three follicles fome+ 
what larger and harder than ufual, After carefully fearching the 
canals formerly mentioned, he tells us, that he difcovered an egg 
in the right canal, and two more in the right horn of the uterus ; 
but they exceeded not the fize of muftard feeds. Thefe little eggs 
had each two membranes, of which the internal one was filled with a 
limpid liquor. Upon examining the other ovarium, he found four 
charged follicles; three of them were whiter, and had fome limpid 
fluid in their centres; but the fourth was of a darker colour, and 
contained no liquor, which made him fufpeét thar the egg had de- 
feended. He therefore fcarched the correfponding canal and horn 
of the uterus, and found an egg in the fuperior extremity of the 
horn, which was exactly fimilar to thofe he had difcovered in the 
tight horn, He fays, that the eggs, when feparated from the ova- 
rium, are ten times fmaller than before their feparation, The dif 
ference in fize, he imagines, is owing to this circumftance, that the 
eggs, while in the ovaiium, contain another matter, namely, the 
glandulous liquor which he remarked in the follicles. 


He opened another rabbit, four days after copulation, and he 
found in one ovarium four, and, in the other, three follicles void 
of eggs. In the horns of the uterus correfponding to the ovaria, he 
found four eggs in the one, and three in the other. Thefe eggs 
were larger than thofe he had difcovered three days after copulation, 
They were nearly as large as the lead ufed for fhoocing {mall birds ; 
and he remarked, that, in thefe eggs, the interior membrane was fe- 
parated from the exterior, and the whole appeared as if a fecond 
cgg was contained within the firft. In another rabbit, diffe@ted five 
days after copulation, he found five empty follicles in the ovaria, 


and 
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and the fame number of eggs in the uterus, to which they firmly 
adhered. Thefe eggs were as large as the fhot employed for killing 
hares, and the internal membrane was ftill more apparent than in 
the laft experiment. Six days after copulation, he opened another 
rabbit; and, in one of the ovaria, found fix empty follicles, but five 
eggs only in the corrcfponding horn of the uterus, and they feemed 
to be all accumulated into one mafs: In the other ovarium, he fuw 
four empty follicles, and found but one egg in the correfpondi ig 
horn. Thefe eggs were of the fize of the largelt fowling fhot. Our 
anatomift opcned another rabbit feven days after copulation, and 
found in the ovaria fome empty follicles, which were larger, harde , 
and more red than thofe he had formeily obferved. He perceived 
as many tranfparcnt tumors in different parts of the uterus. Having 
opened thefe tumors, he took out the eggs, which were as large as 
{mall piftol bullets. The internal membrane was now more diftind 
than formerly ; and within this membrane he faw nothing but a 
very tranfparent liquor. In another rabbit, diff—ted cight days af- 
ier copulation, he found in the uterus the tumors or cells which con- 
tain the eggs; but they adhered fo firmly to the uterus, that he 
could not detach them. Nine days after copulation, he found the 
cells containing the cg¢s greatly enlarged, and perceived in the mid- 
dle of the liquor inclofed by the internal membrane a thin finull 
cloud. Ten days after copulation, he found, in another rabbit, that 
the fmall cloud was thicker and darker, and formed an oblong body 
tefembling a litte worm. Twelve days aftcr copulation, he percciv- 
ed diftin@ly the embryo, which was now fo apparent, that he could 
diftinguith its different members. Te faw, in the region of the 
breaft, two red and two white points, and, in the abdomen, a red- 
dith mucilaginous fubftance. The head of the foetus, fourteen days 
after copulation, was large and tranfparent; the cyes were promi- 

nent ; 
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nent; the mouth was open; the ears began to appear; the back- 
bone was whitifh, and bended towards the fternum. From cach 
fide of the fpine, finall blood-veffels arofe, the ramifications of which 
extended along the back as far as the legs. The two red points 
were now confiderably enlarged, and feemed to be t 1¢ rudiments of 
the two ventricles of the heart. On each fide of the red points he 
faw two white ones, which were the rudiments of the lungs. In 
the abdomen, he perceived the rudiments of the liver, which was 
reddifh, and a {mall body twifted like a thread, which was the fto- 
mach and inteftines. After this, till the 31ft day, when the female 
rabbit brings foith, nothing was to be remarked but the gradual ex- 
pention and growth of the parts which had already been formed. 


De Graaf, from thefe experiments, concludes, that all viviparous 
animals have eggs; that thefe eggs are contained in the ovaria or 
tefticles ; that they cannot be detached till they are fecundited by 
the male femen; becaufe, he remarks, the glandular liquor, by 
means of which the eggs are enabled to efcape from their follicles, 
is not fecreted till after impregnation, Fle alledges that thofe who 
imagine they have fecn pretty large eggs in three days have been de- 
ceived; becaufe, in his eAimation, the eggs, though fecundated, 
remain longer in the ovarium, and, inflcad of augmenting, become 
ten times lefs than formerly, and never begin to grow till after their 
defcent from the ovaria into the uterus, 


This pretended difcovery of eggs in the tefticles of females attra@« 
ed the attention of many anatomifts. In the tefticles of viviparous 
females, however, they found only finall bladders, which they did 
not hefitate to confider as real eggs ; and, therefore, they called the 
teflicles overia, and the veficles eggs, They likewife afferted, that 

the 
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the fize of thefe eggs differed in the fame ovarium ; that the largeft 
in the ovaria of women did not excced the bulk of a {mail pea; that 
they are very minute in young girls; but that they increale with 
age and intercourfe with men; that not above 20 could be difcover- 
ed in cach owarium, that thefe eggs are fecundated in the ovarium 
by the fpiritous part of the male femen; that, after impregnation, 
tlicy feparate, and fall into whe uterus through the Fallopian tubes ; 
that the foetus is formed of the internal fubftance of the egg, and 
the plicenta of its external part; that the glandulous matter, which 
docs not exift in the ovarium till after a fruittul embrace, comprefles 


the egy, and forces it to purt from the ovarium, &e. 


But, of all anatomifts, Malpighius :nd Valifnicri fecm to have 
written with moft judgment upon this intricate fubjedt. Malpighius, 
after examining the teftiles of many cows and other female animals, 
affures us, that he found in all of them veficles of different fizes, 
whether the females were very young, or adults. Thefe veficles are 
inclufed in a membrane, the infide of which is interfperfed with 
blood-veflels ; and the veficles are filled with a kind of lymph or 
liquor, which, hke the white of an egz, coagulates and hardens 
when expoted to the heat of a fire. In procefs of time, a firm yel- 
low body adheres to the tefticlcs, It is prominent, increafes io the 
fize of a cherry, and occupics the greateft part of the ovarium. 
Tuis body confifts of feveral angular lobes, the pofition of which is 
very irregular, and it is covered with a membrane interfperfed with 
nerves and blood-veifels. When the yellow body exceeds not the 
fize of a grain of millet, it is roundifh, and its fubftance, when cut, 
has a warty appearance. When it has acquired nearly the fize of a 
pea, it is fhaped like a pear; and, in its centre, there is a fmall ca- 
vity filled with liquor, In fome of thefe ycllow bodies, after they 
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have come to maturity, Malpighius afferts, that, in the yellow bo- 
dies, he faw, near the centre, a {mall egg, abont the fize of a mil- 
fet feed ; and that, after they had difcharged the eggs, thefe bodies 
became empty and flaccid. He fuppofed that Nature defigned this 
yellow glandulous body for the prefervation of the egg, and for 
making it efcape from the tefticles ; and, perhaps, he remarks, it 
contributed to the formation of the egg; and, confequently, he 
concludes, that the veficles, which are at all times found in the ova~ 
rium, and always differ in fizc, are not the real eggs which receive 
the impregnation, but only ferve to produce the yellow bodies in 
which the eggs are formed. Befides, though thefe yellow bodies 
are not uniformly found in every ovarium ; yet the rudiments of 
them are always apparent. Mualpighius found the marks of them in 
pew born heifers, in cows with calf, and in pregnant women; and, 
therefore, he conclude:, that thefe yellow glandular bodies are not, 
as alledged by De Graaf, a refult of impregnation. The yellow bo- 
dies, he remarks, produce unfecundated eggs, which fall out of the 
ovarium independent of any communication with the male, as well 
as thofe which fall after impregnation. When impregnated eggs 
tall into the uterus, every thing proceeds in the manner which De 
Greaf has defcribed. 


§ 7.-~W es fhall now give an abridged view of the remarks of 
VALISNIERI,,a difciple of Malpighius. In the year 1692, he be- 
gan his experiments upon the tefticles of the fow, which differ from 
thofe cf cows, of mares, of fheep, and of moft other viviparous 
animals; for they refemble a {mall bunch of raifins, the grains of 
which are round and prominent. Between thefe grains are fmaller 
ones, not yet arrived at maturity. Thefe grains feem not to be: eo- 
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vered with any common membrane, They are, he remarks, ana- 
logous to the yellow bodies obferved by Malpighius in cows ; they 
are round, and of a reddith colour; their furface is interfperfed with 
blood-veffels ; and the whole grains form a mafs which is larger 


than the ovarium. 


In every fow, the glandular bodies are not of the fame colour. 
In fome, they are more red; in others more clear; and their fizes 
vary from that of the fmalleft feed, to that of a raifin. When open- 
ed, atriangular cavity appears; it is filled with a limpid liquor, 
which coagulates with heat, and becomes white, like that contained 
in the veficles. Valifnieri expected to tind eggs in fome of thefe 
cavities. But this expedation was difappointed ; for, though he 
caretully fearched all the glandular bodies of a number of fows, and 
other animals, he conld never difcover the egg, which Malpighius 
fays he onee or twice found. Under thefe glandular bodies, the 
veficics of the ovarium appeared, which were more or lefs nume- 
rous according as the glandular bodies were larger or fmaller ; for, 
in proportion to the largenefs of the glandular bodies, the veticles 
diminiied. Some veficles were of tie fize of a Jentil, and others 
did not exceed that of a millet feed. In the tefticles, when raw, 
from twenty to thirty-five veficles might be reckoned ; but, when 
boiled, « much greater number appear; and they are fo firmly at- 
tached, that they cannot be feparated without breaking fome of 
them. In the tefticles of a young fow, which had never been im- 
preguated, he found, as in the others, glandular bodies ; their tri- 
angular cavities were likewife filled with lymph ; but no eggs could 
he difcover in cither of them. The veficles of this young fow were 
more numerous than in thofe which had brought forth, or in thofe 
which were impregnated previous to the time of examination. In 
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the teflicles of another fow, which was far advanced in pregnancy, 
Valifnieri found two of the largeft glandular bodics, which were 
flaccid and empty, and others, of a finaller fize, in their ufual fate. 
In others, which he difleted when with young, he obferved, that 
the number of glandular bodies always exceeded that of the foetufes, 


Valifnieri, after lis experiments upon fows, repeats thofe of Mal- 
pighius upon cows, and found them to be exactly conformable to 
trath, with this exception that he was never able to difcover the egg 
which Malpighius imagined he had feen in the interior cavity of the 
glandular bodies. The experiments of VWalifnieri are not only nu- 
merous but accurate. Among other animals, he exainined the ewe, 
and difcovered, that the has never a greater number of glandular bo- 
dics in her tefticles than of foetufes in the uterus. In young ewes 
which had never been impregnated, there is but one glandular body 
in each tefticle ; and, when one is emptied, another fuccecds. This 
glandular body occupies the greateft part of the teflicle ; and, after 
it is emptied and difappears, another begins to anfwer the purpofes 
of a future generation. In the tefticles of a fhe-afs, he found veficles 
as large as cherries. ‘The teflicles of female wolves, dogs, and foxes, 
are covered with a membrane, like a purfe. In a bitch which be- 
gan to be in feafon, but had not been approached by the male, Va- 
lifmier) found the internal of this moiffened with a liquor that refem- 
bled whey, and two glandular bodies in the right telticle, which oc- 
cupied nearly the, whole extent of the teflicle. In cach glandular body 
was a {mall nippl¢, with a fiffure, from which, without preffing it, a li- 
quor refcmbling clear whey iffued ; he therefore concluded, that this 
liquor was the fame which he found in the purfe. Into this fiffure 
he blew with a pipe, and the whole glandular body fwelled. Heé 
ppencd the body, and found an internal cavity which communicated 


with 
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with the nipple, and contained a confiderable quantity of liquor. 
Valifnieri was always in hopes that he would difcover the egg ; but, 
notwithftanding all his refearches, his hopes were uniformly fruftrat- 
ed. He diffeted another bitch four or five days after receiving 
the male, and found in the tefticles three glandular bodies perfeAly 
fimilar to the former. He every where fearched for the egg, but 
was ftill difappointed. He difcovered, by means of the microfcope, 
the glandular bodies to be a net-work compofed of an infinite num- 
ber of globular veficles, which ferved to filter the liquor that iffued 


from the nipple. 


Valifnieri then opened another bitch which was not in feafon ; and, 
after trying to introduce air between the tefticle and the puife, he 
found that it dilated like a bladder. Llaving 1emoved the purfe, he 
difcovered two glandular bodies on the tefticles , but they had nei- 
ther nipple nor fiffure, and no liquor difliled from them, In 
another bitch, that, two months before, had brought forth five whelps, 
he found five glandular bodies ; but they were much diminifhed in 
fize, and began to difappear without leaving any cicatrice. A 
{mall cavity only remained in their ccatre, but it contained no li- 


quor ° 


After thefe and many other ineffeQual diffeAions made upon a 
great variety of quadrupeds, Valifnieri was defirous of examining the 
tefticles of women, A young country-woman, who had been feve- 
ral years married, »nd was killed by a fall, afforded him the firft op- 
portunity. Though of a vigorous conftitution, fhe had ncver born 
any children. He endeavoured to difcover whether the caufe of her 
barrennefs exifted in the tefticles ; and he found that all the veficles 


were 
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were filled with a blackith corrupted matter. Ina girl of eighteen 
years of age, who had heen educated in a convent, and had every 
mark of virginity, he found the right tefticle a little longer than the 
lef: Its figure was oval, and its furface was fomewhat unequal. 
This inequality was occafioned by five or fix veficles which protrud- 
cd on the outfide of the tefticle. One of thefe veficles, which was 
mure prominent than the reft, he opened, and a quantity of lymph 
rufhed out. A glandular fubftance, in the form of a crefcent, and 
of a reidith yellow colour, furrounded this veficle. He cut the tefticle 
tranfverfely, and found a number of veffels filled with limpid liquor ; 
and he remarked, that the Fallopian tube of this tefticle was redder 
and fomewhat longer than the other, as he had frequently obfervcd 
in other animals, when in feafon. In a girl, aged five yeais, he found 
the tefticles with their velicles, their blood veffels, and their nerves. 
In the teflicles of a woman of fixty years, he difcovered fome vee 
ficles, and the veftiges of a glandular fubftance. 


Valifnieri, from thefe experiments and obfervations, infers, that 
the work of generation is carried on, and brought to perfection, 
in the female tefticles, which he perfifted in regarding a9 ovaria, 
though he never could find eggs in them. He likewife remarks, that, 
for the impregnation of the cgg, it is not neceflary that the male fe- 
men fhould enter the uterus. He imagines, that the egg, after be- 
ing impregnated in the ovarium, efcapes through the nipple of the 
glandular body ; that it then falls into the Fallopian tube; and that 
it gradually defcends, and at laft attaches itfelf to the wterus. The 
fpirit of the male feed, in his eftimation, afcends into the ovarium, 
penetrates the egg, and gives life and motion to the foetus which 
previoully exilted in it. 


This 
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This fytem of eggs, though it elucidates no branch of the fubject, 
and probably has no foundation in Nature, would have received the 
univerfal affent of phyficians, if, nearly about the fame time, another 
hypothefis had not folicited attention: [t was founded upon the dif- 


covery of fpermatic animalcules by means of the microfcope. 


§ 8.—Tuis difcovery, which we owe to LEUWENHOEK and 
HARTSOEKER, was confirmed by Andrii, Valifnicri, Bourguet, and 
many other philofophers, and diligent obfervers. In male femen, 
the number of animalculcs is fo great, that it feems to be entirely 
compofed of them; and Leuwenhoek tells us, that he faw many 
millions of them in a drop lJefs that the fmalleft grain of fand. 
Though none of them appear in females, they are found in the fe- 
men of all males, both in the tefticles, and in the veficulae feminales. 
When femen is expofed to a moderate heat, it thickens, and the 
movements of all the animalcules are fuddenly ftopped. But, when 
allowed to cool, it dilutes, and the animalcules continue to move till 
the liquor again thickens by evaporation. In proportion to the dilution 
of this fluid, the number of animalcules is augmented; and, when 
ereatly diluted by the addition of water, the whole fubftance of the 
fluid feems to be compofed of animals. When, by heat, or by dry- 
ing, the motion of the animulcules is about to ceafe, they fecm to 
make a nearer approach to each other, to have a common circular 
motion in the centre of the fmall drop under obfery tion, and to pe- 
rifh, all of them, ai the fame inftant. But, when the quantity of li- 
quor is greater, it is caly to perceive them dying in fuccetfion 
Thefe animalcules have been faid to be of different figures ; but tu 
are all oblong, thin, without any members, and move with rapi 
in every direction, 
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Having exathined the femen of a cock, Leuwenhoek perceived 
a humber of animals fimilat to river eels, which were’ fo minite, 
that 50,000 of them were not equal in bulk to a grain of fand. Of 
the animalcules in the femen of a rat, it required, he fays, many mil- 
lions to make the thicknefs of a hair. Leuwenhoek, from his nu- 
merous obfervations, was perfuaded that the whole fubftance of the 
fenten was only a congeries of animalcules. He faw thefe animal- 
‘cules in the femen of men, of quadrupeds, of birds, of filhes, and 
of infeis. In the femen of a man and that of a dog, he imagined 
he faw two fpecies of animalcules, refembling males and females. 
He opened a bitch which, fome time before the experiment, had 
three times reccived the fame dog. He could not perceive, with the 
naked eye, any male femen in the uterus or its appendages ; but, by 
the aid of the microfcope, he found the fpermatic animals of the dog 
in both horns of the uterus; which evidently proves, he remarks, 
that the male femen cnters the uterus, or, at leaft, that the fpermatic 
animals of the dog had arrived there by their own motion, which 
enables them to pafs over the {pace of four or five inches in half an 
hour, 


Thefe and many other experiments of Leuwenhoek were repeat- 
ed by. feveral obfervers, who found them, in general, exadtly con- 
fonant to truth. Daleppatius, however, and fome others, who were 
inclined to exceed Leuwenhoek in acutenefs of vifion, alleged that, 
in the femen of a man, they difcovered not only animals refembling 
tadpoles, bat Daleppatius infifts, that he faw one of thefe animals 
break through its coat or covering: It was then, fays he, no longer 
an amimalcule, but a real human body, in which he eafily diftinguith- 
ed the two arms and legs, the breaft and the head. Daleppatius be- 
lieved that he faw what he defcribes ; but he deceived himfelf; for 

this 
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this embryo, according to his account, was mare completely formed, 
at the time of its tranfmigration from the ftate of a {permatic worm, 
than it is in the womb of the mother at the end of the fourth or 
fifth week. 


It is alleged by M. Andry, that he could difcover nownimalcules in 
human femen previous to the age of puberty; that they exift not in 
the femen of very old men; that there are few of them in thofe 
who are affected with the venereal difcafc, and that thofe few are in 
a languifhing ftate ; that none of them appear to be alive in impotent 
perfons ; and that the animalcules in the femen of men have a larger 
head than thofe of other animals, which correfponds, he remarks, 
with the figure of the foetus and infant. 


Leuwenhoek, Andry, and many others, exerted every effort to 
difcredit the egg-fyftem. They difcovered living animalcules in the 
femen of all males; they infifted that thefe animalcules could not be 
confidered fimply as inhabitants of this fluid, fince the quantity of 
them was larger than that of the fluid itfelf, and fince nothing fi- 
milar to them was to be perceived either in the blood, or in any other 
of the animal fluids: They maintained, that, as females furnithed 
no animalcules, their fecundity was folely derived from the males ; 
that the exiftence of living ani nals in the femen threw more light 
upon the nature of generation than all the former difcoveries on this 
interefting fubje@ ; becaufe the greateft difficulty in accounting for 
generation 18 i9 conceive how life is firft produced, the future ex- 
panfion and growth of the parts being only acceffory operations ; 
and, confequently, not a doubt could remain, that thefe animalcules 
are deftined by Nature to become men, or perfect animals, accord- 


ing to the fpecies. 
Vor. IL. O It 
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It, was not the fir woman, according to this fyftem, but the firft 
Mady who contained the germs of the whole human race in-his own 
body. .The pre-exiftent germs are no longer inanimate embryos 
locked up in eggs, and included, i infrmtum, within each other. 
On the contrary, they are fmall animals, or organized living bemun- 
culi, included im each other in endlefs fucceflion, and who, to make 
them men, or perfect animals, require nothing but expanfion of parts, 
and a transformation fimilar to that of caterpillars when changed in- 
to winged infedts. 


We have now pretty fully explained the two more modern fyf- 
tems, or rather theories, of the generation of animals, namely, the 
fyftem of eggs, and that of fpermatic worms, 


Neither of thefe fyftems received the affent of the celebrated 
Count pe Burron. Both fyitems, he remarks, fuppofe an infi- 
nite progreffion, which is a mere illufion of the brain. A f{permatic 
worm, fays he, is athoufand million of times {maller than a man. 
If, therefore, the body of a man be allumed as a unit, that of a fper- 
matic worm will be exprefled by: the fraétion BOS SSS ESS, 
ber which confifts of ten cyphers. But, as man is to a {permatic 
worm.of.the firft generation in the fame proportion as this worm is 
to a, worm af the feaond generation, the fize-of this laft fpermatic 
werm will be exprefled by a number confifting of nineteen figures. 
fn this faneiful calculation, he proceeds to the fixth generation, 
which would require to be exprefled by fifty-five cyphers, But, if 
this calculation, he continues, were carried on to the fixteenth ge- 
neration, the minutene{s would exceed all the powers of expreffion. 
Hence, he concludes, the probability of this hypothefis vanifhes 
in proportion as the object diminifhes. The fame calculation applies 

equally 


a num-~ 
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equally to eggs as to {permatic worms; and the want of probability 
is common to both. Ewery hypothefis which admits of an infinite 
progreffion ought to be rejected not only as fulfe; ‘but ae deftitute of 
every veltige of probability ; and, as both the vermiculdr and ovular 
fyftems fuppofe an infinite progreffion, they fhould be for ever ba- 
nifhed from philofophical fpeculation, as well as from phyfiological 
difcuffion. Thefe fyftems, he proceeds, are liable to another objec- 
tion. In the ovular fyflem, the firft woman contained both male and 
female eggs. The male eggs could produce males only. But the fe- 
male eggs muft have contained millions of generations both of males 
and females. Hence every woman muft have always poffeffed a 
«ertain number of eggs capable of being unfolded im infinitum, and 
another number, which could be unfolded once only, and could have 
no farther operation in the feries of exiftence. The fame obfervations 
are applicable to the vermicular fyftem, Hence, he concludes, that 
there is not the fmalleft degree of probability in either hypothefis. 


Another difficulty, continues our author, ftill remains, It arifes 
from the refemblance of children fometimes to the father, fometimes 
to the mother, and fometimes to both, and from the evident mongrel 
charaéters difcoverable in mules and other irreguiar productions, If 
the foetus originates from the fpermatic worm of the father, how 
fhould the child refemble its mother? If the foetus pre-exifts in the 
egg of the mother, how fhould the child refemble its father ?- And, 
if the {permatic worm of a horfe, or the egg of a fhe-afs, be the 
origin of the 1oetus, how fhouid the mule partake of the nature and 
figure of both the horfe and afs? 


The objections, our author continues, to the ovular fyftem are not 


lefs important. If the foetus exifted in the egg previous to inter- 
O 2 courle 
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courfe of the male and female, why is not the foetus fecn in the egg 
previous to impregnation 48 diftinGly as after it? Malpighius always 
found: the foetus in eg#s which had received impregnation, and, in 
Unimpregnated eggs, he could difcover nothing in the cicatrice but 
an unformed mole or mafs. It is evident, therefore, that the foetus 
is never formed till the egg has been impregnated. Befides, we not 
only cannot difcover the ‘foetus in eggs before the intercourfe of the 
fexes, but we have not been able to demonftrate the exiftence of eggs 
in viviparous animals, Thofe naturalifts who imagine that the fper- 
matic worm is a foetus inclofed in a coat, or covering, are at leaft af- 
certained of the exiftence of fpermatic worms. But thofe who mein- 
tain that the foetus pre-exifls in the epg, have no evidence of the 
exiftence of the egg itfelf; for the probability of their non-exiftence 
in viviparous animals amounts almoft to a certainty. Though the 
fupporters of the ovular fyftem agree not as to what ought to be re- 
garded as real eggs in female tefticles, they all admit, however, that 
impregnation is accomplifhed in the tefticles or ovaria. But they 
do not confider, that, if this really happened, moft foetufes would 
be lodged in the abdomen, inftead of the uterus? for, the fuperior 
extremity of the Fallopidn tube being unconnected with the ova- 
rium, the fuppofed eggs would generally fall into the abdomen. 
This is well known to be a very rare phenomenon; and it is pro- 
bable that it never happens but by fome violent accident, 


M. Mery, in the hiftory of the Academy of Sciences, ftated 
fome objections to the egg-fyftem of generation. This dextrous 
anatomift infifts, with much propriety, that the veficles found in the 
tefticles of females are not eggs; that they adhere fo firmly to the 
internal furface of the tefticle, as not to admit of a natural fepara- 
tion ; and that, though they could feparate from the fubflance of 


the 
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the tefticle, it was impoffible for them to efcape fiom it, becanfe 
the texture of the common membrane which inglefes the whole tef- 
ticle is fo ftrong, that’no man can conceive the potGbility of its be. 
ing pierced by a veficle or gelatinous egg. As moft anatomifts and 
phyficians weie prepoffefled in favour of the egg-tyflem, and, ima- 
gined that the number of cicatrices in the ovaria correfponded with 
the number of foetufes, M, Mery demonftrated fuch a quantity of 
thc fe cicatrices in the teflicles of a woman, as, upon the fuppolition 
of the truth of this fylem, would have implied a fecundity beyond 
allthe powers of credibility. Other anatomilts of the Academy, 
fliniulat.d by thele difficulies, made new,refearches, M, Duverney 
cx. mined the telticles of cows and fheep, and maintained, that the 
velicles were eggs, becauie fome of them adhered to the tefticles-leds 
firmly than othets; and he fuppofed that they feparated entirely 
when they arrived at maturity. M. Mery replied, that this reafon- 
ing was not fatistactory, becaufe thefe velicles were never feen fepa- 
rate from the tellicles. Mi, Duverney obferved the glandular bodies 
upon the teflicks. He, however, never regarded them as parts ef 
{cntial to generation. but as accidental excrefcenccs, like gall-nuts 
on the ILaves of the oak. =M. Littre, whofe prejudices were equally 
flrong in favour of the egg-fyflem, mainiains, not only that the 
veficles arc cogs, but affures us, that he difcovered in one of them a 
well-formed foetus, of which he could diflinguifh both the head 
and the trunk; and he has cven ventured to give their dimcenfons. 
From his ewn defciiption, hawever, it appears that the ufcrus was 
{chirrous, that the tcfticle was very much corrupted; and that the 
veficle, oregg, which contained this pretended foetus, was {maller 


than ufual, &c. 


We arc told by Nuch, that he opened a bitch three days after co- 


pulation ; that he drew out onc of the horns of the uterus, and tied 
if 
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it ia the middle, to prevent all communication with the fuperior and 
inferior parts of the Fallopian tube. He then replaced the horn of 
the. uterus, and clofed the wound. In tweuty-four days afterwards, 
he again opened the wound, and found two foetufes in the fuperior 
part of the tube, that is, between the tefticles and the ligature; and 
no foetus was to be feen in the under part. In the other horn of 
she uterus, upon which there was no ligature, he found three foe- 
tules. This fact proves, fays he, that the foetus does not originate 
from the male femen, but that it exifts in the egg of the female. This 
experiment is fingle; but, though it had been often repeated, and 
followed with the fame event, the conclufion drawn from it is illegi- 
timate. It proves no more than that a foetus may be formed in the 
fuperior as well as in the inferior part of the horn of the uterus, 


I have now laid before the reader a fhort hiftorical account of the 
theories and obfervations of the moft refpetible authors, both an- 
tient and more modern, who have written upon the important, but 
ob{cure fubje& of the multiplication and fucceffion of animated be- 
ings. I fhall, therefore, proceed to give the ideas of fome of our 
¢ ontemporaries. 


§ 9.—-Burron’s experiments and reafonings on the nature of ge- 
neration merit attention. They are ingenious; but the reader mutt 
judge of their folidity. He alleges that all animals and vegetables 
are compofed of an infinite affemblage of germs or organic living 
particles, which require only to be placed in certain circumftances in 
order to produce an animal or vegetable of the fame fpecies. Thefe 
germs, or organic living corpufcles, are all of a fimilar fi,ure and na- 
ture. Inthe {ime manner, falts, and fome other mineral fubftances, 
are compofed. A grain of fea-falt is a cube confifting o1 an infinite 


number 
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number of f{maller cubes, and thefe ftill more minute, till, perhaps, 
we arrive at the primitive or conftituent elements, which no glaffes, 
hor any other human invention, can ever bring within the reach of 
our fenfes, In the univerfe, our author remarks, the number of thefe 
living organized corpufcles is infinite. Their conftitutional fubftance 
is precifely the fame with that’ of thole organized bodies we fee in 
Nature, Forexample, there is a vaft profufion of organic corpulcles 
fimilar to the animals with which we are acquainted. A combina- 
tion of thefe forms an animal, in the fame manner as a combination 
of {mall cubes forms a grain of falt, or the combination of a namber 
of vegetable corpuicles produce a tree or a plant. But it is neceflary 
to break down, or diflolve, a grain of falt before we can difcover the 
corputcles of which it is compofed. The parts of a plant, or of an 
animal, muft, in the fame manner, be feparated, in order to difcover, 
hy means of vegetation or developement, the {mall particles which en- 
ter into their compofition, Every animal and vegetable fubftance 
is only a congeries of fmaller animals and vegetables, though we arc 
unable to make the divifion. Hence, our author remarks, there ex- 
ifts in Nature multitudes of minute organized bodies fimilar to the 
larce organic beings which are exhibited in the world. Thefe fmall 
beings, again, are compofed of organic particles, which are common 
to animal and vegetable fubftances, give rife to every part of organic 

matter, and are primitive and indiltruétible. An affemblage of theic 

particles forms an organized body, Hence generation, or reproduc- 

tion, is only a change of form occafioned by the accumulation of fi- 

mnilar particles , and death, or diflolution, is only a divifion of this 


compound into its original and conftituent parts. 


In this manner, continues our author, feeds produce young trees, 


which formerly exifted in miniature in their own fubflance. During 
the 
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the firft year, at the top of the tems or trunké of trees, a fmall bud 
appears, which contains a ftem to be unfolded in the fecond year. 
The fame procefs goes on annually with regard to the branches and 
leaves. Hence, he concludes, that the whoie plant is an aflemblage 
of fimilar organic bodies. The more perfect and the more complex 
animals are, their reproduction is the more difficult, and their pro- 
geny the lefs numerous. During the growth of the body, all the 
erganic particles extracted from food are totally abforbed, ard ap- 
plied to augment the parts. For this reafon, children are incapable 
of multiplying their fpecies. But, when growth is nearly completed, 
the fuperfluous molecules, or organic particles, are tranfinitted from 
all parts of the body to the tefticles and feminal veffels, the refer- 
voirs appointed for them by Nature. At this period, the fymptoms 
of puberty firft begin to appear. Thefe particles, our author re- 
marks, do not unite in the teftes to form embryos. To accomplith 
this effect, a mixture of thofe belonging both to the male and female 
is indifpenfable for the purpofes of generation. When there are 
more male than female organic particles, the relult isa male, and 
vice verfa, What determines thefe organic particles to come from 
all parts of the body, and to rendezvous in the tefles ? M. de Buffon 
anf{wers, becaufe the organic particles are no longer able to pe-etrate 
the parts themfelves ; they are rejected, and, of courfe, unite roge-~ 
ther by the fame ative force which formerly gave them the power 
of penetrating the different members of the body when in a more 
flaccid and du@iile ftate. In the courfe of circulation, every part at- 
tracts the particies which are moft analogous to itfelf. After growth 
is completed, all the parts become more denfe; and, though the 
blood, as ufual, makes them an offer of organic particles, they are 
incapable of receiving them. The organic particles, therefore, being 
reyected by thefe parts of the body which formerly abtorbed them 

with 
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with avidity, are obliged to affemble in the teftes, which are res 


fervoirs prepared by Nature for their reception, 


Buffon made a great variety of experiments on the femen of dif- 
ferent animals, which he diligently examined with the microfcope. 
The moving bodies in the femen, which Leuwenhoek, and indeed 
every man who chofe to view them, concluded to be animaicules, 
Buffon, in order, it fhould appear, to deftroy the homuncular fyl- 
tem, and to eftablith a new one of his own, denies to be avimals. 
He gives them, however, the appellation of corps organigucs vivans, 
or living organic bodies. This may be a diflinGion; but we fhall 
leave the reader to find out the adifference. From thefe experiments 


our ingenious author reafons in the following manner. 


All animals, he remarks, are nourifhed either by vegetable fub- 
ftances, or by other animals who feed upon vegetables. Hencs 
there exifts in Nature a matter common to both, which ferves for 
the growth and nourithment of every thing that lives or vegetates. 
This matter effeCtuates growth and nourifhnent by affimilating it- 
{elf to every part of the animal or vegetible, and by intimately pe- 
netrating the texture and form of thefe parts, which, fays he, 1 
have diflinguifhed by the appellation of an infernal mould, When 
the quantity of this nutritive matter is more than fufficient for the 
growth and expanfion of the animal or vegetable, it is detached 
from all parts of the body, and depofited in one or feveral refervoirs, 
under the form of a fluid. This fluid contains all thofe particles 
which are analogous to the various parts of the body, and, of courfe, 
every thing neceflary for the production, in miniature, of a being 
perfeétly fimilar to the firft. This fuperfluity of nutritive matter 
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does not take place, in moft animals, till they have nearly acquired 
their full growth ; for this reafon, animals are not capable of multi- 
plying their {pecies before this period. When this nutritive and 
prolific matter, which is diffufed through all nature, paffes through 
the internal mould of an animal or vegetable, and finds a proper 
matrix or receptacle, it gives rife to an animal or vegetable of the 
fame fpecies. But, continues our author, when this prolific mat- 
ter does not find a proper matrix, it produces organized beings to- 
tally different from animals or vegetables, as the moving and vege- 
tating bodies which appear in the feminal fluids of animals, and in 
the infufions of vegetable fubftances *. If this reafoning is not @d- 
furd, \ know not the meaning of the word. This prolific matter is 
compofed of organic particles, which are always ative. Their mo- 
tions are topped or arrefted by the brute parts of matter in general, 
and particularly by faline and oily fubftances; but, whenever they 
are difengaged from thefe fubftances, they refume their aGtivity and 
produce different fpecies of animals and vegetables. The {permatic 
animals may be feen, by the affiftance of the microfcope, in the fe- 
minal fluids of both male and female animals. The femen of vivi- 
parous females is filtrated through the glandular bodies which grow 
upon their tefticles ; and thefe glandular bodies contain, in their ca- 
vities, a confidcrable quantity of feminal fluid. Oviparous females 
have a feminal fluid which is ftill more active than that of the vivi- 
parous. ‘Fhe femen of the female is fimilar to that of the male. 
They decompofe in the fame manner; they contain fimilar organic 
particles ; and ‘they exhibit the fame appearances. 


_ Of this organic and prolific matter, ail animal and vegetable fub- 
frances contain a great quantity. To difcover its exiftence, we have 


only 
* Tranf. of Buff. Vol. Il. p. 347. 
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only to feparate it from the brute matter in which it is entangled, 
by infufing animal or vegetable fubftances in water: The falts dit 
folve ; the oils feparate ; and the organic particles are perceived by 
their movements. They are more numerous and aétive in tHe {e- 
men, than in any other animal fluids. After fleth has been infufed 
for a fhort time in water, the organic matter appears under the form 
of moving bodies, which are neatly as large as thofe in the feminal 
fluid. But, after the infufion has been longer continued, the fize 
of the organic paiticles is diminifhed, and their motion is augment- 
ed; and, when the flefh is entirely decompofed or corrupted, the 
organic particles are extremcly minute, and their motions aie 1c on- 
ceivably rapid. When large quantities of this organic und prolific 
matter are collected in any part of an animal body where the matter 
is forced to remain, it there forms diving beings, which we have al- 
ways regarded as real animals! The taenia, the afcarides, all the 
worms found in the veins, in the liver, in wounds, in pus, and moft 
of thofe which ate formed in putiificd flefh, have no othcr origin. 
‘Che eels in pafte, in vinegar, and all the pretended, our author ob- 
ferves, microfcoptc animals, are only different forms aTumed, ac- 
cording to circumiftances, by this aciive matter, which has a perpe- 


tual tendency to organization. 


In infufions of all animal and vegetable fubftances, this prolitic 
metter firft appears under the form of a kind of vegetation. We 
fee it fhoot into filaments, which grow and expand like plants, 
Their extremities and joints afterwards fwell and burft, to give pat- 
fare to a multitude of moving bodies, which have fome refembiance 
to animals. Nature, it fhould appear, commences all her operations 
by a kind of vegctable motion : This motion we perceive in a va- 
riety of microfcopic objets, and in the expanfion of the animal em- 

J 2 bryo ; 
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bryo; for, at firft, a foetus poffeffes only a fpecies of vegetable 
growth or motion. Sound food furnifhes none of thefe moving 
particles : Frefh meat, grain, fruits, &c. require to be infufed fome 
days before they exhibit any of thefe moving bodies. The more 
any fubftance is corrupted, decompofed, or exalted, as pus, blight- 
cd grain, feminal fluids, &c. the moving bodics the fooner make 
their appearance. In feminal fluids, they are entirely difengaged 
from other matter; and a few hours infufion only is neceflary ta 


difcover them in pus, corrupted grain, ftrong drugs, &c. 


From thele and fimilar fads, our author infers the exiftence of 
an organic animated matter, univerfally diffuled through all animal 
and vegetable fubftances, and which equally ferves for their nourilh- 
ment, their growth, and their reproduction. Nutrition, he fays, 
is efleCed by the intimate penetration of this matter through every 
part of animal and vegetable bodies ; expanfion, or growth, 1s only 
a more extenfive fpecies of nutrition, which proceeds as long as the 
parts are ductile, and capable of being ftretched ; and reprodudiion 
is an effect of the fame matter, when it fuperabounds in the body of 
an animal or vegetable. Every part of organized bodies fends off to 
proper refervoirs all the organic particles which are fuperfluous for 
its nouriihment. Thefe particles are perfectly fimilar to the dif- 
ferent parts from which they proceed, becaufe they were deftined 
for the nourifhment of thole pats. When the whole particles fent 
off from every part of the body are affembled, they muft neceffarily 
form a {malt body fimilar to the original, becaufe every particle is 
fimilar to the part from which it was detached. In this manner, 
every fpecies of reproduction, where one individual only is requi- 
fite, as that of trees, plants, polypi, vine-fretters, &c. is effected. 
This is alfo the firft method employed by Nature for the reproduc- 

tion, 
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tion of fuch animals as require the aid of different fexcs ; for the fe- 
minal fluid of each fex contains all the particles neceflary for repro- 
duction; But, among the larger anim.[s, the mixture of both fluids, 
in a place fuited to the expanfion and growth of the foetus, is requi- 


fite; and this place is the uterus of the female, 


After reafoning in this manner, from the facts enumerated by 
him, M. de Buffon draws the following conclutions: There are, 
therefore, fays he, no pre-exifting germs, ur germs contained inti- 


nitely within cach other. But there is an orgame matter ai‘fufod 


through all animated nature, which is alwiys active, and has a per- 
petual tendency to form, to affimilate, and to produce beings 1 ni- 
lar to thofe into which it enters. Hence the fpecies of animals and 
of vegetables can never be exhaufted: As long as indivi tuals fub- 
fift, the different fpecies will be conftantly kept up; they are the 
fame now that they were three thoufand years ago. By their own 
powers they will perpetually cxift, unlels they be annihilated by the 
will of their Great CREATOR. 


§ 10.—We fhall now proceed to the theory of the ingenious C, 
Bonnet. In his Confiderations fur les Corps Organifes, Bonnet 
fuppofes that germs, or buds, exift in the uterus of the female, and 
contain the matter or rudiments of the foxtus ; and that the impreg- 
nation of the male has no other effect than that of putting thele 
gcrms in a cona:tion proper for their evolution and growth. ‘The 
animalcular fyftem, our author remarks, makes the germs, or rudi- 
ments of animals, refide in the fpermatic animalcules, and the uterus 
affords only a convenient nidus for beftowing the warmth and 


nourifhment neceflary for the evolution of the parts. The exiftence 
ot 


118 THE PHILOSOPHY 


of thefe animalculcs in females fecms to deflroy this hypothefis, un- 
lefs it fhould be fuppafed that they copulate and produce a third 
being, which becomes the rudiments of a fo:tus, or that they unite 
in numbers to compofe a large homogencous mafs. The farina of 
plants, and the femen of animals, are the nutritive particles deftined 
by Nature for the growth and evolution of the original germs. 
Bonnet fuppofes that the germs, whether male, female, or neuter, 
as in bees, exift previoufly in the ovaria of the mother, and that the 
male femen only cherifhes and unfolds what formly exifted. 


Bonnet endeavours to obviate fome difficulties to which his 
theory gives rife. For example, why fhould mules refemble both 
{pecies fiom which they proceed? Thefe refemblances, he obferves, 
are feldom uniform, or take place in the fame parts, It has, how- 
ever, been remarked, that, in general, the body of a mule refembles 
the female more than the male; but that the extremities have a 
greater refemblance to thofe of the male, On this branch of the 
fubye@t, he confines himfelf chiefly to refemblances in colour, 
which, he thinks, are eafily accounted for by regarding the femen 
as a nutritious fluid. We know, fays he, that the quality of the 
aliment has a great influence on the colour of organized bodies. 
By feeding on madder, the bones of fowls, and of other animals, 
are joon changed into a red colour. We can vary the fhades of 
plants by making them abforb different fluids of different colours, 


But, he proceeds, it may be faid, that the colcurs impreffed on 
the germ by the feminal fluid fhould alter gradually, and at laft 
vanith entirely. To remove this difficulty, our author replies, that 
the refleGtion of particular colours depends on the nature and tex- 
ture of the parts; when thefe are determined, it is very probable 

that 
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that the colours remain, and that the nutritious particles conveyed 
to thefe parts receive the fame tinges. A germ he defines to he the 
rudiment or fketch of an organized body. This idea, he confcffe,, 
is not fufficiently clear. But, hie remarks, that we muf cither at- 
tempt a mechanical explanation of the mode in w'iich organs are 
formed, which excecds all humin powers, or we mit admit that 
the germ adtually contain in miniature all the parts eflential to the 
animal. The principal difference, then, between a germ and 1 real 
animal is, that the germ compoled fokly ef clementay puticles, 
and that the texture formed by thele partidles ts estrem.) con. 
denfed ; but that, in the aaimal, the elemcntary particles, Dy mi uns 
of nutrition, are affuciatcd with an infinity of other pirticles. ‘Phe 
variety which takes place in all parts of animals, whether with re- 
gard to their proportions o1 comtitlence, fhows that the fame variety 
exifts in the elements from which they originaud. The desiee of 
extenfion in the different parts is proportioned to the power by 
which they were produced. This power, in the prefent fubjeat, ic 
the feminal or nourifhing fluid. 


To thefe general refletions, our authcr proceeds, I fhall add 
fome particular conjectures. 1. I fuppofe, fays he, that, in the fe- 
minal fluid, the fame fpecies of elements exift as enter into the com- 
polition of the germ. 2. That elements of the fame kind havc 
a greater difpofition to union, than thofe of a different nature. 3. 
That the texture, or tiffue, of each pait bears a certain proportion 
to the relative particles of the femen. 4. That the efficacy of tlhe 
feminal liquor depends on the degree of its heat and motion, and 
on the number of the different kinds of clementary particles it con- 
tains. Upon thefe fuppofed principles, he remarks, the generation 
of mules by the junction of the afy and mare may, in a certain de- 


gree, 
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gree, be explained. This produtiion, fays he, formerly exifted in 


’ the ovaria of the mare under the form of a horfe. But how fhould 


this horfe undergo fuch a change ? From whence proceed thefe long 
ears? Why is the tail furnithed fo fcantily with hair? To thefe 
queftions, he replies, that, though the elements of the feminal fluid 
of the afs correfpond, in general, with thofe of the germ, it contains 
a proportionally greater number of particles fuited to unfold the 
ears, On the other hand, it has fewer particles neceffary for ex- 
panding the tail, 


SECT. 
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SECT. Ill. 
Of Singularities in the Mode of Multiplying among certain Animals. 


N the firft volume of this work, I have enumerated fo many 
examples of the multiplication of animals, without the inter- 
vention of two fexes, which, though ftriétly connected with this fub- 
je, it is unneceffary to repeat; and, therefore, muft refer the 
reader to a perufal of that part of the book where thofe examples 
are to be found ' 


Vou. IL. Q SECT. 


Phil. of Nat. Hift. Vol. I. p. 30. &c. 
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SECT. IV. 


Of Partial Reproduttion—Some Animals, from peculiarities in their 
confiitutions, have the power of reproducing parts of their bodies 
which have been lopped off—Suppofed caufes of this furprifing fa- 
culty. 


N the mbre perfeé&t animals, as man, quadrupeds, birds, &c. 

whofe multiplication is regulated by general and fimilar laws, if 
any member or part of their bodies is deftroyed, it is impoffible, it 
fhould appear, for either art, or Nature herfelf, to repair the Jofs. 
But, in fome inferior animals, whofe texture is more dudtile, though 
deprived, by force or by accident, of particular members of their 
bodies, their conftitutions have the power of reproducing the loft 
parts, and of reftoring them to their originally perfect ftate ; and, 
in fome inftances, when the body of an animal is divided, it gives 
rife to as many individuals as there are divifions, as in the poly- 


pus, &c. 


The earth-worm, when cut into two or more portions, does not 
die. On the contrary, when the different portions are placed in 
proper circumftances, each of them gradually becomes a perfect ani- 
mal. Bonnet informs us, that he cut a worm of this kind into two 
equal parts on the 27th day of July ; and that, on the rth of Au- 
guft, he perceived, at the pofterior part of the infe& to which the 


Q2 head 
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head was attached, a flender vermicular appendage, about eight or 
nine lines in length. Its colour was brighter than the reft of the 
body. It had the appearance of a {mall worm proceeding from the 
extremity of the larger. This appendage, or rather this new pof- 
terior part, was highly organized. It was compofed of a fucceffion 
of very clofe rings, upon the fides of which the /gmata, or aper- 
tures deftined for the purpofes of refpiration, were perceptible. What 
was ftill more curious, the great artery, or that veflel which, in in- 
fe€ts, performs the functions of the heart, was apparent. In this 
artery, from the one extremity of it to the other, the alternate mo- 
tions, called /,fole and ataflole, were perfeQly evident. ‘The circu-. 
lation of the blood in this new produ@ion, in the fame manner as 
in the 1e't of the vody, proceeded from the pofterior to the anterior 
extremity. In earth-worms, the blood is of a fine red colour, which 
gave M, Bonner an opportunity of diftinguifhing eafily its motion 
and direction. At the end of a month and a half, from the opera- 
tion, this new pofterior part, which at firft was fo flender, had ac- 
quired a thicknefs almoft equal to that of the reft of the body, and 
it had grown proportionally in length. Its colour was deeper, and 
the new inteftines were full of earth, which is the food of that {pe- 
cies of infects. After what I have related, fays BONNET, it muft be 
acknowledged, that the earth-worm has the faculty of reproducing 
parts of its body after they have been cut off. The potterior part, 
though lively and active at the end of nine months, fhowed no 
fymptoms of reproduction. After fo long an abftinence, it at laf 
perifhed for want of food. 


With a view to obferve more particularly the reproduction of the 
anterior part, BONN iT cut from an ear!!, worm the head and feveral 
tings. This experiment was begun about the end of July. To- 

ward 
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ward the middle of Auguft, the wound was perfectly cicatrifed ; but 
no marks of reproduction appeared. The wound was circumfcribed 
by a pretty elevated border formed by the old flefh, and made a kind 
of hollow in the middle refembling a fmall bafon. In a few day» 
more, he obferved, in the centre of this dep-effion, a white point, 
which, by gradually increafing, affumed the form of a fmall bud. 
On the twentieth day of September, this bud was lengthened, and 
terminated in a foft point. On the fecond day of October, it was 
fill longer, and had affumed the appearanec of a fm+ll worm, which 
iffued from the middle of the cicattice In the months of Novem- 
be: and December, the new part continued to lengthen, and to grow 
proportionally thick. The death of the infec put an end to farther 
obfervations. BonnrrT remarked fimilar appearances in earth-worms 
which had been divided into three, four, and five portions, From 
the intermediate portions, both an anterior and pofterior part began 
to fhoot at the fame time. But the progrefs of the former, in equal 
times, was much greater than that of the Jatter. When the pofterior 
part had acquired three lines in length, the anterior part appeared 
only under the furm of a finall bud; and, when the anterior part 
was between two and three lines long, the pofterior was at leaft fix 
lines, or half an inch. All thefe fe@tions of worms, however, died: 


without reproducing a complete anterior part. 


BonNeET made fimilar experiments on certain fpecies of worm: 
which live in frefh waters. They afford an example of a much 
more rapid reproduction than can be obtained from the earth-worm. 
Sc@ions of thee worms, in a few days, become complete animals. 
The antenor part ceafes to grow as ioon as it has acquired the Icngth 
of a line, or a line and a half. The poftcrior part, on the contrary, 
fometimes ftretches out to the length of jeveral inchcs, Portions, 


even. 
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even cut from the middle of ihe body, reproduce a new head and a 
new tail. Another {pecies of frefh-water worm is of a whitith or 
ath colour. It is remarkable, that when Bonner cut tranfverfely the 
body of this worm into two or {everal portioas, each portion, at its 
anterior extremity, reproduced a tail inftead of a head. This tail, as 
might be fufpe&ted, was not a head more than commonly flender. It 
was a well-formed tail, in which the anus was diftin@ly vifible. 
This reproduced part, the worm did not ule either for the purpofes 
of moving or of taking food. It only made vibrations occafionally 
from right to left, but without the {malleft attempt to progreflive mo- 
tion. It is remarkable, that in this tail, inftead of a head, the circula- 
tion of the blood did not change its dire@tion, but continued, as ufual, 
to move from the pofterior to the anterior part of the body. It is 
fill more remarkable, that the fections of thefe worms, which repro- 
duce a tail inftead of a head, never receive any nourifhment. Their 
fQomach and inteftines, though the anomalous creatures iometimes 
lived feven months, were always tran{fparent, and never contained 


any food. 


But thefe inftances of reprodudtion are confined to vety fmall ani. 
mals 1 now give an cxample of regencration of parts loppcd off in 
an imal prodigioufly large, when compared with the polypus, o1 
the frefh-water worms, formerly defcribed. 


Long before the hiftory of the polypus was known, philofophers 
admired the reproduction of the claws of the cray-fith, a fpecies of 
‘obfter, But no perfon has traced the progrefs and circumftances at- 
vending this reproduction with equal exadtnels and fagacity as the 


celebrated M, pt REAUMUR “ce 
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The claws of the cray-fith, reckoning from the end of the pincher, 
confift of five articulations, at the fourth of which the claw breaks 
moft frequently, and here it is alfo moft cafily reproduced. When 
the claw, whether by accident or defign, has becn broken at or near 
this articulation, the part which remains attached to the body exhi- 
bits a round fhelly opening or tube. This tube is occupied entirely 
with a flefhy fubftance. Ina day or two, efpecially if the experi- 
ment is made in fummer, a red membrane, like a piece of cloth, fhuts 
up the aperture. This membrane is at firft plain; but, in four or 
five days, it affumes a convexity, which gradually augments, till it 
takes the appearance of a {mall cone, which exceeds not a line in 
heighth. It continues, however, to ftretch out; and, in ten days, it 
is fometimes more than three lines, or about a quaiter of an inch, 
high. It is not hollow, but filled with flefh, and this ficth is the 
bafis or rudiments of a new claw. The membrane which covers the 
flefh performs the fame office to the young claw as the membranes 
do to the foetus of the larger animals. It extends in proportion as 
the animal grows ; and, as it is pretty thick, we can perceive nothing 
but a lengthened cone. When fifteen days are elapfed, this cone in« 
clines toward the head of the animai. In a few days more, its cur- 
vature increafes, and it begins to affume the appearance of a dead 
claw. This claw, though, at the end of a month or five wecks, it 
has acquired the length of fix or feven lines, which is more than 
half an inch, is ftillincapable of a@tion. The inembrane in which it 
is inclofed hecoming gradually thinner in proportion as it extends, 
gives an opporiunity of obferving the parts of the claw, and we now 
perceive that this conical fubftance is not a fimple congeries of’ flefh. 
The moment is now arrived when the claw begins to be brought 
forth. The membrane at laft burfts, and the new claw, though ftill 


foft, appears without incumbrance or inveftment. In a few days 
MOIC, 
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SECT. V. 


Central Riflefions and Obfervations.—Suppofed Epis of the tmagi- 
nation upon pregnant Anmals. 


HAVE now given an Mftorical account of this moft intricate fub- 
at, which hi o’cup'ed the attention of great and learned men 
bers im aatient times ‘nd in our own. Before concluding, I muft, 


however, be indulged with a few remarks. 


The mede employed by Nature for multiplying animals, by the 
commixture of fexes, though inveftigated with anxicty by ingenious 
met for many ages, ts ftili, and mnuft for ever romain a myftery. I 
rhall not difturb my readers wth purticulir remarks upon the vari- 
ous theories of which I have given abridged, but, I hone, fatisfactory 
viev Much muft be Icft to thei own icfleation. It may, how- 
ver, be obferved, upon the whole, that great Isbour and great inge- 
aunty have bec a cxcrted in order to clucidate a fubje& fo intercMing, 
and fo calculated to excite the cv olity of beings cndowed with any 


confiderable pordon of rational powers. 


The moft plaufible theoric: atc thofe of Harviy, Livwex- 
norKk, and Burron. 


Vou. I, R Ilirvea 
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Harvgpe’s idea of eges is ingenious, and founded on a ftrong 
analogy. ‘But the f:éts he produces feem not fufficient to fupport 
the hypothefis he has adopted. If we tefle€t on oviparous animals, 
from the humming-bird to the largeft of the feathered tiibes, we 
fhall perccive that the eggs bear fome proportion to the magnitude 
of the animal which gives birth to them. But in man and the 
larger quadrupeds, what HARvey, and many gthcr w'itcrs of reputa- 
tion, have chofen to denominate eggs in thcir ovaria, are almoft in- 
finitely difproportioned, by their minutenefs, to the magnitude of 
the animals which are fuppofed to proceed from them. An ele- 
phant, or even a human being, produced from an egg not fo large 
as a pea, requircs a degree of faith that few men poffefs, Here the 
analogy between real oviparous animals and the larger quadrupeds 
{ecms too diftant, and even too ridiculous, to obtain general credit. Be- 
fides, how is this egg, after impregnation, to enter the fallopian tube, 
and be, through this channel, conveyed into the uterus? The Fallo- 
pian tubcs have no immediate connection with the ovaria. But we 
are told, that, in the moment of impregnation, the fimbriae, or fring- 
ed mouths, of the Fallopian tubes, embrace the ovaria, {wallow an 
egg, and tranfmit it to the uterus, where it is cherifhcd, hatches, 
and, in proper time, produces a living animal’ Whoever is capable, 
af «r contidering the ftructure of the paits, of belicving this ftrange 
provcis, feems to have more faith than is neceflary to conflitute a 


good Muflelman. 


Leow ENuork’s vermicular theory is fill more complicated, and 
‘ef intelligible. ‘That aniina cules, or moving bodies, really appear, 
by the affiftance of the miciofcope, in the femcn of animals, is an in- 
conteflible fact. But our autho: confiders thefe moving bodies as 
real animals, according to the f{pecies, which require only a proper 


nidus 
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nidus for their growth and perfection of their parts. LEEUWENHOEK 
fuppofes that, when one of thefe animalcules gets admittance to the 
uterus, its parts, which formerly exifted, are gradually unfolded till 
at laft it becomes an animal completely fitted to {ce the light, and to 
perform the various functions of life. He tells us, that, in the fe- 
men of {ome fpecies, millions of animalcules are not equal in bulk 
to a grain of fand, and that, in others, many millions of them would 
not make the thicknefs of a hair. In the feeds of plants, Nature, 
for many obvious reafons, is very profufe. But, in the animal king- 
dom, uo fuch reafons cxf, In onc impregnation, according t> Liu- 
WENHOLK’s hy; othctis, millions of animated beings perith, wh 0 one 
only has the goo t foenne to furvive. What are the deva‘tations o. dl 
the hoflile armics fice the creation of the world, when compa vd to 
this immente wate of animals, even in the life of a nngle man, or 


isn erin the impregnation of a fingle female? 


The idca of animalcules exiting in the femen of males, and of 
afterwards becoming perfed animals, dors not in the finallef degree 
acvance our knowledge of the multipfication of fpecies. ‘The que- 
ftion fill recurs, What gives rife to thefe animalcules 2? Hlow are 
they produced? Do they confilt of males and females ? Suppoling 
they did they would only multiply their own nuinber, from which 
nothing farther, in the ordinary courle of nature, could pofhibly pro- 
cced = With regard to this vermicular hypotictis, it fhall only be 
remarked, that if the fpermatic worms of inen were the rudiment, 
of real human beings, which required only a proper fituation for 
having their parts expanded, why thoul! myriads of them be de- 
ftroyed, and only a favoured one be feleded, and at lat brought to 
perfection ? Animation, particularly in the human {pecics, implics 
a foul, or a thinking pnaciple. What, it may be afked, becomes of 

R2 thole 


132 THE PHILOSOPHY 


thofe millions of fouls which are daily, to us at leaft, loft? Are they 
annihilated ? If fo, why create fuch fuperfluous multitudes for no 
other feeming purpofe but to hurry them prematurely out of ex- 
iftence? The reader, I imagine, is now completely tired of this ri- 
diculous worm-ibeory of generation, I fhall, therefore, make a few 
remarks upon that of my late learned, refpectcd, and moft ingeni- 
ous friend and correfpondent, the Count DE Burron. 


This illuftrious author, fully perfuaded that the notion of thofe 
moving atoms, difcernible in the femen, being real animals was ab- 
furd, adopts an hypothefis, which, though apparently different, a- 
mounts nearly to the fame thing. To what LEeuwrNnuoek and others 
call animalcules, BurFoN, by a circumlocution, gives the denomina- 
tion of corps orgamques vivantes. Thefe moving particles, he fays, 
have a conflant tendency to unite, and to form larger animated bo- 
dics of a fimilar nature. The only difference between Leuwrn- 
HOLK’sworms,and Burron’s living organic particles {Lems to be this . 
The former makes a fingle worm, or homunculus, tufficient to pro- 
duce a perfec animal. ‘The latter takes a wider range, and fuppofes 
a numerous congeries of them neceffary to accomplifh the fame end. 
The idea, that a number of /v:ng organic bodics fhould unite, and 
form only ove eving organized body, fecms to be very remote from 
any known analogy ; and no man will pretend to demonftrate the 


fuppoled fad. 


Whoever perufes thefe fketches of the various theories of the ge- 
neration of animal» which have hitherto been invented, will pre- 
bably require no other arguments to convince him that philofophers 
and phyficians are ftill as ignorant of this myfterious procefs of 
Nature as they were in the days of Homer. 

Sup- 
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Suppofed Effects of the Imagination upon pregnant Animals, 


Turs branch of the fubjeé, to fome readers, may feem too con- 
temptible and too ridiculous to be treated of in a ferious manner, 
But it is the duty of philofophers to remove prejudices, and efpeci- 
ally fuch as are really hurtful to mankind. In this country, at leaft, 
there is not a deeper rooted prejudice than that ftrawberrics, fruit 
of any kind, a moufe, &c. when thrown at a pregnant woman, 
produce, by means of her imagination, or apprehenfion, marks fi- 
milar to thefe objects in the part of the foetus correfponding to that 
on which the mother was ftruck. Thefe marks are even fuppofed 
to be transferable from one part of the body to another For ex- 
ample, when any thing is thrown at a pregnant woman, either by 
accident or defign, if fhe inflantly puts her hand on her hip, this 
ation, itis firmly believed, transfers the mark to that part of the 
child’s body, and prevents the more expofed parts, @s the face and 
hands, from being deformed. 


But the fuppofed effects of imagination upon the foctus are not 
confined to fub{tances thrown at the mother. Fear, love, or any 
flrong defire, are faid to produce derangemcnts in the foetus. For 
this reafon, pregnant women are carefully prevented from feeing 
Negroes, apes, or any other animal that may create terror or fur- 
prize. We are told that a woman in Paris, who happened to be 
with child when fhe faw a criminal broken upon the wheel, was fo 
ftruck with the dreadfal f{pcAacle, that the boncs of the infant fhe 
afterwards produced were precilely in the fame condition with thoie 
of the unfortunate fuffcrer. Sinvilar effets are apprehended when 
a woman, in this condition, has a firong dcfirc to eat paiticular fruits, 


or 
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or is affected with any other appetite which, at the time, cannot be 
gratified. 


That pregnant women, agitated by any violent paffion, placed in 
dangerous fituations, or frightened by fome ferocious aniinal, fhould 
occafionally produce deformed or even maimed children, is by no 
means impoffible. Between the mother and the foetus the connec- 
tion is fo intimate, that a violent agitation in the fpirits and blood 
of the former may be communicated to the latter, and give rife to 
diforders which the parts of the mother are able to repel, but to 
which the more delicate texture of the foetus mult yield. We daily 
perceive involuntary motions extended to much greater diftances 
than from the mother to the child in her womb, When a man 
walking before us makes a fulfe flep, we aflume naturally that pofi- 
tion of our bodies which he fhould take, in order to prevent hime 
felf from falling, We cannot fee other men fuffer, without fecling 
a part of their pain, This is the bond by which Nature attaches 
mankind to cach other. Pleafure and pain are the two matters of 
this world. Without the one, few animals would take the trouble 
of continuing the {pecies : If we had no dicad of the other, many 


men would not chufe to protiadt their exiftence. 


But the effets of terror muft not be confounded with thofe com- 
monly fuppofed to be produced by a flight and momentary imagina- 
tion of the mother. Terror may occalion great derangements in the 
foft texture of a foetus; but thefe derangements have no refemblance 
to the obje€&ts by which they are produced. It is much more pro- 
bable, that the terror occafioned by a tiger, or other rapacious ani- 
mal, fhould produce the death of the child, or great derangements 
in its parts, than that the fame terror fhould give rife to {pots and 


claws 
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claws refembling thofe of the tiger. Befides, an infant brought 
forth with its bones broken as if upon the wheel, would not be fo 
furprifing, as the mark of a cherry proceeding from no other fource 
than becaufe the mother withed to cat acherry. Nothing, how- 
cver, is more common than marks which are fuppofed to derive 
their origin from the longings of the mother. A matk of this hind 
is fometimes called a cherry, fometimes a ratfin, and foinctimes a 
Jje! After examining a number of thefe marks, M. Mauprrryn 
acknowledges, that he never faw one which could not eatily be re- 
duced to fome excrefcence, or to fome accidental blotch on the 
fkin *. The relation of mothers, that they renembered, during 
their pregnancy, to have had certain fears or defires, merits but little 
attention ; for thcy never recollect to have had thefe fears or dcfires 
till they have brought forth a child with foie uncommon mark on 
its body. Their memory then fupplies them with whatever they 
want. If the mark has fome fancied refemblance to a fruit or to an 
animal, they inftantly recollect, that they longcd for the one, ot 
mcre frightened by the other. It is not indeed wondcrlul, or rather 
it is highly probable, that, in the courfe of nine months, any wo- 
man, whether pregnant or not, fhouid be afraid of fome animal, or 


have a defire to eat a particular kind of fruit. 


{n thefe fuppofed effects of imagination, it may be afked, Why 
are not the impreffions, and often crucl ones, of the whip, feen 
upon the offspring of mares, and fhe-afics? It may, perhaps, be 
alleged that the inferior animals have no imagination, No perfon 
however, who oblervcs the «conomy of the molt common quadiu- 
peds can entcrtain a doubt that they are poileffed of this power; but 
they have not the folly to exercife itim a manner fo abfurd. A 

mare, 


* Ocuvres de Maupertuis, Tom. Hl. p. 78. 79. Art. Venus Phyfique. 


196 THE PHILOSO.PRY 


mare, a fhe-afs, or a cow, though hunger often obliges them to long 
violently for particular kinds of food; yet their offepring never ex- 
hibit marks of grafs, of hay, of cabbages, or of turnips. 


I fhall conclude this fubje& with a few obfervations, the principal 
intention of which is to remove the prejudices juft mentioned, and, 
of courfe, to prevent, if poffible, the apprehenfions of females ari- 
fing from imaginary, but often hurtful, caufes. Though the human 
foctus is, in fome meafure, equally independent of the mother, as 
the egg is independent of the hen by which it is covered; yet, it is 
aferted that, whatever affects the mother produces a fimilar effet 
upon the feetus, and that the impreflions received by the one are 
communicated to the other. "To this imaginary influence all thofe 
refemblances, and marks, which appear on the fkin of particular 
children, have been attributed. ‘ Many of thefe marks,’ fays the 
Count pr Burron *, ‘ I have examined, and they uniformly ap- 
‘ peared to be occafioned only by a derangement in the teature of 
‘ the fkin. Every mark muft neceflaiily havea faint refemblance to 
* fomething or other: But fuch refcmblances, I am periuaded, de- 
pend more on the imagination of thofe who fee them, than upon 
‘ that of the wnother. On this fubject, the marvellous has been 


* pushed to an extreme degiec. The foctus has not only been faid 


Py 


to bear the real reprefentations of the appetites of the mother, bur 


n 


that, by a fingular fympathy, the marks which reprefent ftraw- 


wo 


berries, cherries, &c. affume a deeper colour during the feafon of 


w~ 


thcfe fruits. A little attention, howéver, will convince us, that 
‘ thefe changes of colour are more frequent, and that they happen 


- 


whenever the motion of the blood is accelerated, whether it be 
cccafioned by the heat of fummer, or by any other caufe. The 


‘ 


o 


marks 
* Tranflat. Vol. 0. p 330. 
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* marks are always either yellow, or red, or black; becaufe the 


‘ blood gives thefe colours to the fkin when it enters in too great 
* quantities into the veffels, If thefe marks were occafioned by the 
* appetites of the mother, why are not their forms and colours as 
.* various as the objects of her defires? What a multitude of ftrange 
‘ figures would be exhibited, if all the whimfical longings of a mo- 
* ther were written on the fkin of the child? As our fenfations 
‘ have no refemblance to the objects which excite them, it is im- 
* pofible that defire, fear, horror, or any other paffion or emotion, 
* can produce real reprefentations of the objects by which they are 
* occafioned. An infant being, in this refpeéct, equally independent 
‘ of the mother as the ege is independent of the hen that fits upon 
* it, J fhould be equally induced to believe, that the imagination of 
“ahen, which faw by accident a cock’s neck twifted, fhould pro- 
* duce wry-necked chickens from the eggs fhe was hatching, as that 
* a woman, who faw a man broke upon the wheel, fhould produce, 
‘ by the mere force of imagination, a chiid with all its limbs 
* broken.’ 


Even if this laft fa& were well afcertained, it could never be occa- 
fioned by the imagination of the mother. What is the effet of hor- 
ror? An internal movement, or perhaps a convulfion of the motiier’s 
body, which might alternately comprefs and dilate the uterus. 
What would be the confequence of fuch a commotion? Nothing, 
‘furely, fimilar to its caufe: For, if the commotion was very violent, 
the foetus might have fome of its parts deranged, or cven its life 
might be extinguifhed. But, is it poffible to believe that this ayita- 
tion fhould produce in the foetus any thing fimilar to the thoughts or 
feelings of the mother? Among the infinite combinations of which 
Nature is capable of forming, that arrangements, both in animated 

Vou, Il, 5 and 
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and inanimated beings, of peculiar and extraordinary kinds fhould 
fometimes happen, is not an object of wonder. Of the numberlefs 
children, therefore, which daily come into the world, one may oc- 
cafionally appear with two heads, with four legs, or with the bones 
of all its members broken, or rather not fully united. The foetus, 
as formerly remarked, poffeffes nothing in common with the mother. 
Its organs, its functions, its blood, are all peculiar to itfelf. The 
only matter it derives from the mother is the nutritive lymph which 
is fecreted by the uterus, If this lymph is any how vitiated, if it 
be tainted with the venereal virus, the foetus receives the infection ; 
and it is reafonable to think, that all dileafes proceeding from vitiated 
humours may be communicated from the mother to the child. The 
final] pox is often communicated in this manner; and we have too 
many examples of children, immediately after birth, becoming in- 
nocent viclims of their parents debauchery. 


We fhould not have dwelt fo long upon this fubje@, were it not 
for an earneft defire to remove a hurtful, and fometimes a dangerous 
prejudice, to which women, even in the higheft ranks of life, are 
unfortunately fubjeted. This prejudice, from whatever fource it 
derived its origin, is very antient. In the 3oth chapter of Genefis, 
we find the following moft curious paflage, which is an interlocu- 
tory. bargain between Laban and Jacob: ‘ And it came to pafs, when 
¢ Rachael had born Jofeph, that Jacob faid unto Laban, fend me 
‘ away, that I may go into mine own place, and to my country, | 
« Give me my wives and my children, for whom I have ferved thee, 
‘ and let me go; for thou knoweft the fervice which I have done 
“thee. And Laban faid unto him, I pray thee, if I have found 
© favour in thine eyes, tarry ; for | have learned, by experience, that 
‘ the Lord hath bleffled me for thy fake. And he faid, Appoint me 
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my wages, and I will give it. And he faid unto him, Thou 
knoweft how I have ferved thee, and how thy cattle was with me. 
For it was little which thou hadft before I came, and it is now in- 
creafed into a multitude ; and the Lord hath bicffed thee fince my 
coming ; and now, when fhall [ provide: for mine own houfe 
alfo? And he faid, What fhall I give thee? And Jacob faid, 
Thou fhalt not give me any thing; if thou wilt do this thing for 
me, I will again keep and feed thy flock. I will pafs through all 
thy flock to-day, removing from thence all the fpeckled and fpot- 
ted cattle, and all the brown catile among the fheep, and all the 
brown and the Spotted and {peckled among the goats, and of fuch 
fhall be my hire. So thall my righteoufnefs anfwer for me in 
time to come, when it fhall come for my hire before thy face : 
Every one that is not fpeckled and {potted amongft the yoats and 
brown amongft the fheep, that fhalt be accounted flolen with me. 
And Laban faid, Behold, 1 would it might be according to thy 
word, And he removed that day the he-goats, that were ring- 
ftraked and fpotted, and all the fhe-goats that were fpeckled and 
fpotted, and every ouc that had fome white in it, and all the 
biown among the fheep, and gave thurs into the hands of his fons. 
And he fet three days journey betwiat himlelf and Jacob: And 
Jacob fed the reft of Laban’s flock, And Jacob took him iods of 
zrecn poplar, and of the hafel and chicfnut tree ; and pilled white 
(Lakes in then; and made the white appear which was in the 
rods. And he fet the rods which he had pilled before the flocks 
i the gutters “1 the watering troughs, when the flocks came.-to 
dr ik; that they fhould conccive when they came to drink, And 
the flccks co iceived before the rods, and brought forth cattle ring- 
ftruked, foeckled, and fpotted. And Jacob did feparate the lambs, 
and fet the faces of the flocks toward the ring-flaked, aud all the 
oe brown 
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* brown in the flock of Laban; and he put his own flocks by them- 
* felves; and put them not unto Laban’s cattle. And it came to 
pafs whenfoever the ftronger cattle did conceive, that Jacob laid 
the rods before the eyes of the cattle in the gutters, that they might 
conceive among the rods. But when the cattle were feeble, he 


* put them not in; fo the feebler were Laban’s, and the ftronger 
* Jacob’s.’ 


‘ 
‘ 


‘ 


We fhall make no obfervations on this remarkable paflage, but, 
after what has been formerly faid on the fubjeé, leave it entirely to 
the judgment of the reader. 


CHAP. 
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CHAPTER III. 


OB Cre 1; 


Of Mules, or the anomalous produttions of Nature—Mules fprung 
from the horfe and afs not entirely unprolific—Of the Fumar, an ani- 
mal fuppofed to be produced between the Lull and mare—Different 
Species of finall birds unite, and their progeny retain the power of 


multiplication. 


HE anomalous productions of Nature excite aftonifhment in 

the vulgar, and call forth the reafonings of the {peculative. 
From the fingularity of their appearances, and that love of oddity to 
which moft nen are addicted, it is natural to imagine, that this fub- 
jeét fhould have long ago been exhaufled. But the conclufion, how- 
ever plaufible, is by no means jut ; for the production and occo- 
nomy of mules have never obtained a philofophical difcuffion. Much 
has becn written; many theories have been fabricated ; but the 
nua ber of expeiiments Lear no proportion to the quantity of fpecu- 
lation. ‘The maxim, That mules cannot perpetuate their kind, is 
cftablithed. Bat, like many other maxims, it has been rendcred ge- 
netal, more from the indulence of mankind, than from their inquiry 


into the genuine oj c:ativns of Nature. 
The 
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The Count pe Burron, however, ina fupplementary volume 
to his hiftory of quadrupeds, has given a confiderable degree of pro- 
bability to the fertility of mules. He laments, that, in the produc- 
tion of them, few experiments have been made, and that ever: thefe 
have been confined to animals poffeffed of the weakeft prolific 
powers. Some fpecies have a natural antipathy to others, But, 
when managed with addrefs, thefe antipathies may be removed. 
Burron endeavoured to procure a conjundion between the dog and 

‘the wolf: He failed in the attempt. But, in the year 1773, Le 
Marquis pE Spontin Beaurort fucceeded. From a fhe-wolf 
and a maftive dog, he obtained four puppies at one litter *. Thefe 
animals, who had been brought up in familiarity with each other, 
joined fpontaneoufly. Inftances are even recorded of mutual attach- 
ment between a dog and a fow, though thcir attempts were abor- 
tive +. The exiftence of the jamar, a production between a bull 
and a mare, or between a bull and a fhe-afs, though particularly de- 
feribed by Sr LEGER, and fome other writers, has not obtained gene- 
ral credit. But that a bull and a mare fpontancoufly joined, we have 
direé&t evidence from Burron f. ‘In the year 1767,’ fays'this inge- 
nious author, * and fome fucceeding years, the miler at my eflate of 
‘ Buffon kept a mare and a bull in the fame ftable, who contra&- 
‘ ed fuch a paffion for each other, that, as often as the mare came in 
© feafon, the bull covered her three or four times every day. . Thefe 
© enibraces were repeated during feveral years, and gave the mafter 
¢ of the animal: great hopes of feeing their offspring: Nothing, how- 
‘ ever, refulted from them. All the inhabitants of the place were 


* witnefles 


* Supplement a PHift. des Anim. Quadruped. par Burron, p. 9. 10. & feq. and 


‘Tranf. vol. 8. ps 10. 
+ Supplement, &c. par BUFFON, } 35+ and ‘Tranf. vel. 8, ps 10. 


$ Tranf. vol. & ps 37+ 
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witneffes to this fact, which proves, that, in our climate at leaft, 
* the bull cannot procreate with the mare, and renders this kind of 
* jumar cxtremely fufpicious. 1 have not equal evidence to oppofe 
‘ to the fecond kind, which Dr Snaw fays proceeds from the jack- 
* afs and cow. I acknowledge, that, though the diffimilarities in 
* ftructure appear to be nearly equal in both cafes, the pofitive tefti- 
© mony of a traveller tu well informed as Dr SHAW, feems to give a 
© mreater degree of probability to the eaiftence of this fecond kind of 
* juimar thin we have for the firft. With regard to the third yumar, 
© preceeding from the bull and fhe-afs, Tam perfuaded, notwitnftand- 
* ing the authority of Mi ror e, that it has no more exiflence than 
‘ the one fuppofed ve be produced by the bull and mare. The nature 
© of the bull is fill farther removed from that of the the-afs, thin 
© from that of the marc. And the unfertility of the mate and bull, 
‘ which is afecrtained by the above examples, fhould apply with 
* greater force to the union of the bull and af.’ 


Some of the aniients mention the fecundity of common mules 
ARIS1 OTLE tells us, that the mule coupled with the mare, and pro- 
duced an animal called by the Greeks Aunuus or ginnus, and that 
the fernale mule readily conceived, but feldom bicught her offspring 
to perfeQion *, The fame faa is mentioned by PLiny as recorded 
in the Roman Annals. 


But Burrow produccs evidence of a lefs equivocal nature. M. 
pe Bory communicated to the Counr pe Burion a certificate, 
attefted by many credible witneflcs, that, in the month of May 1769, 
a female mule brought forth a well formed-foal in the ifland of 

St 

® Arif. Haft Anim. hb. 6%. 24. 
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St Domingo *. He adds, that, on account of a fall which happened 
to the mother, the foal was hurt, and dicd an hour after birth; and that 
its fkin, according to his information, was tranfmitted to Dr Marry, 
then fecretary to the Royal Society of London +. M. pz Burron 
mentions feveral examples of the fame kind from Spain and Italy, 
though he acknowledges that they are not fo well attefted as the 
former {. From thefe facts he concludes that hybrids, or mules, 
produced even from the moft comparatively unprolific quadrupeds, 


are not abfolutely barren. 


M. pre Burron farther remarks, that ‘ mules never produce in 
cold climates, feldom in warm regions, and ftill more feldom in 


temperate countries.’ 


The inftances of prolific powers in mules, properly authenticated, 
are indeed few. But this circumftance is perhaps more owing to 
the prejudices and to the indolence of mankind than to the adtual 
fterility of the animals. Even in our own country, we have lately 
had an inftance of the prolific powers of a fhe-mule. She was im- 
pregnated fpontaneoufly by a horfe, and produced a very ftrong 
foal. ‘The animal, however, was allowed to perifh from a fuper- 
ftitious notion, that it was an ominous monfter, and would bring 
difcredit to the farmer’s cattle, as well as to thofe in his ncighbour- 
hood. This event happened in the county of Forfar, which is fi- 
tuated in the north of Scotland. Though | publithed an authenti- 
cated account of this uncommon fact in the eighth volume of my 

Tranft 


* Buffon, Supplem. a I'Hift. des Quadrup. p. 16, 17. and Tranflat. Vol. VIL p. 16, 
} Ibid. p. 18. and Tranflat. Vol. VIII. p. 16. 

{ Ibid. and Tranflat, Vol. VIIL p. 17. 

j Ibid. p. 19. and Tranflat. Vol. VIII. p. 18. 
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Tranflation of Buffon, it will not be improper, for the fatisfaGion of 


my readers, to iubjoin, verbatim, the authentication in a note 
Birds, 
* Having heard that a mul , belonging to M: David Tullo, farmer in Auch ttyre, 
in the county of Vorfar, had, fome years ago, brought forth a foal I tranfmitted a 
few queries to be put to Mr Tullo, and req efted that his anfwers might be lcgaily ate 
tefted by a magiftrate. Linus requelt was cheartully complied with; and the following 


is an exact copy of the queries, uniweis, and atteitations 


Inters ogater ves to be put to Mr Tullo, tenant in Aucbtertyre, parish of Newtyle, ard coun- 
ty of Forfar, with fits anfwers thircte, 


1mo, Had you ever a fhe-mule ? At what period ? Is it true taat the mule hada 
foal ? At what time was fhe covered 5 and when did ihe foal ? 


Aniwered by Mr Pullo. That he bought a fhe mule about twenty years ago: That 
fhe was conftantly in {Lafon for a horfe : That, about fome years thereafter, he gave her 
a borfe 3 and that the, thereafter, gave him a foal about the roth of June. The mule’s 
price was four pounds five fhillings Sterling. 


ado, What was the colour of the foal? Was there any thing particular in its figure? 


Anfwer : The foal wae exactly the colour of its mother, inclined to black with a very 
large head, big ears, and {mall tail ; and the declarant thinks, had its head been weigh- 
cd when foaled, it would have weighed nearly as much as its body. 


3i10, How long was the animal allowed to live ? 


Aniwer: The next day aftes the mule foaled, it was fent, with its mother, to the 
Loch cf Lundic, in order to let the foal dic, as the declarant could not want the mule’s 
work, and the mother feemed not fond of the foal: ‘That it was accordingly left, and 
next day came to Auchtertyre, about two miles diftance, over a hill, with the cattle of 
Auchtertyre, that had been grazing near to that place, and was drowned in a ditch the 


day following. 


gto, Was its fkm preferved, or the head, or any other bones of the fkeleton ¢ Could 


any part thereof be ftill found ? 
Vou, I. T Anfwered; 
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Birds, in general, are more prolific, and likewife more ardent in 
their amours, than quadrupeds, A cock, when excluded from hens, 
attacks another cock, a capon, a turkey, or a duck. The fmaller 
birds fly to females of a difftrent [pecies when deprived of their own. 
Commixtures of this latter kind have been repeatedly tried, and the 
non; tel offspring, inftead of being barren, were found to be equally 


prolific as their parents. The goldfinch and Canary bird, the red- 
bzeafted 


Aufwered: Neither the fin, nor any part of the fkeleton was preftrved, nor can 
now be hid; though the declarant hag often regretted the nt preferving the foa, as 


its mother always performed any work that a horfe of fifteen pounds value could do. 


sto, Ty the mother ftill alive ? What is her age? 


Aniwer : The mother died, about eight years ago, of an epidemic cold that was rage 
ing among the horfes in this country; The mul. had little or no milk ifter foaling, 
and the foal got fome cow’s milk: And this is all he remembers of the mutter. 


Davip Tunro, 


Auchtertyre, ath February 780 
‘We James Small tenant in Burnmouth, and Robert Ramtay tenant in Ni wtyle, bere- 
by cert fy, ‘That we have often feen tte mule above defembed, and we know that fhe 


had a foal, as as narrated by David Tullo. 
James Guar, 


Ron. Ramsay, 


Ball intyne-houfi, ath Fbruary 1430. 
The within interrogatories were put to David Tullo, tenant in Auchtertyre, anent 
the mule he had, and the foal fhe produced, to which he gave the anfwer fubjoined to 
each query, and figned them, as did James Small and Robert Ramfay, attefting the 


truth thereof, in prefence of 
Grorc. Watson, j.P. 


The original atteftation is in my poffeffion 5 and I latcly tranfomtted notorial or aue 
thenticated copies of it to the Counr DE Burron, and to THomas Pennant, Elfq; of 
Downing in Fliatthire 
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breafted and common linnet, have been fubjcéted to the(e trials, and 
the hybrids or mules produced by them uniformly retained their pro- 
lific powers *, 


I clofe this fe€tion with remarking, that Nature feems to indulge 
more frolics in the myfteries of Venus than philofophers are apt to 
imagine; and that fome animals whom we are taught to regard as 
diftiné and original {pecies, may only be mules endowed with the 
faculty of tranfiniflion. 


T 2 SECT. 


* Sce Buffon des Onfeaus, Tom. 1. p. 22. and Tom. IV. Art, du Seria des Canaries. 
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SECT IL 


Of a Plan for raifing the raw material of Silk in Britain——The tex. 
ture of Infeéts is extremely dutile—From many circumflances in 
their hiftury, it fhould appear that different kinds intermix, and 
produce new and fertile fpecies-—Upon this view of Nature, a 
probable plan for produing the raw material of a Silk Manufac- 
ture in Britain ts fubmitted ta the conhderation of the Publicm~m 
The experiment is cafy, attended with no expence, and highly 


worthy of a trial, 


NVENTION is often the offspring of accident: But prejudice, 
or fixed opinion, is an iufurmountable barrier to every inven- 
tion that depends upon a procefs of reafoning. A mind, fettered 
by a ftrong predilection for particular notions, can never move with 
ficcdom, or vi. w objects in different afpects; and, of courfe, has 
not cvcu the chance of ftumbling on novelty. Unfortunately for 
feiene, this is a very general charaQeriftic of the human fpeccies. 
We are gregarious animals, not in the phyfical fenfe alone: With 
regard to opinion and belief, this herding quality is a more ftriking 
feature in the complexion of humanity. Strongly impreffed with 
the force of this truth, fome philofophers run into the oppofite ex- 


treme. Becaufe moft men believe without reafon, there are others 
Between the two ingenuous 
minds 


whom no reafoning can convince. 
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minds are confounded, fubjc&s of moment are confidered either as 
inferutable o1 .> p..fcclly Known, and the fpirit of refearch reccives 


ainortal wou id. 


To give gencral currency to a hypothetical notion, requires only 
the adventitious aid of a few great names. If, upon this flight ba- 
fis, the fabric refls for a few years, ingenuity, argument, and even 
experiment, may open their ineffe€tual batteries. Such is the in- 
coirigible attachment to what men call auéborities, that nothing but 
greater authorities can eradicate an eftablifhed prejudice. This tem- 
per, which originates from weaknefs, credulity, and indolence, is 
perhaps the greatelt obflrudlion that {cience has to encounter in its 
progrcfs toward pefedlion. Jlence the man whe refutes a reccived 
theory does more fervice to fcience than its inventor; becaufe he 
unfhackles the mind, and freth inquiries proceed without embarrafl- 
ment. New views, for the fame reafon, which require the illuftra- 
tion of experiment, are of the greateft utility ; for, though the no- 
tious fhould turn out to be folfe, unlooked for truths rife up in the 
courfe of the relearch. Notwithftanding [Larvey’s fyftem of eggs, 
LruwENuoerk’s bomunculi, Burron’s “ving organic particles, and 
BONNET’s infinite feries of germs, the theory of generation is flill 
involved in the deepeft obfcurity ; yet the inquiry has enriched ana- 
tomy and f{cicnce with many new and valuable facts, 


Becaufe ma'es from the afs and mare were fuppofed to be barren, 
it has been concluded, and even recognizcd as a law of Nature, that 
every anomalous production mult likewife be denied the faculty of 
procreating. The wifdom of the Creator has been cclebrated in the 
cftablifhment of this law. It has been regarded as a barrier againft 
the mixture and confufion of fpectes ; and the facrednefs of the ima- 


ginary 


OF NATURAL HISTORY. 151 


ginary inftitution has almoft totally precluded all inquiry into the 
fubject. 


The ingenious M. pt Burron, however, ventured to inveftigate 
the truth, He brought direct evidence, that the common mule, a 
production fron: two of the moft unprolific quadrupeds, is not de« 
prived of the power of multiplying. Even in our own climate, we 


had lately an inftance of a prolific fhe-mule *, 


By revolving thefe and fimilar idcas, I was led to the following 
views, which, with much deference, | fubmit to the attention of 


the public. Tour the take of brevity, T fhall deliver moft of them in 


the form of queries. 


1, As we are ignorant of many circumflances in the occonomy cf 
animals, and, as it is certain, that mongrels from the commixture 
of different {pecies of fmuall birds have the power of tranfmitting the 
kind, may we not conclude, that the fuppofed law of fcrility ia 
mules is ut leaft not fo general as we have been taught to believe ? 


Il. As the experimcnts have hitherto been confined to the moft 
ficrile quadrupeds, may we not teatonably expedl, that trials made 
upon che more prolific animals, as the fow, the rabbit, &c. would 


afford flill farther proofs of the foccundity of anomalous beings ? 


IN. Defcendixg lower in the feale of animation, till we come to 
frogs, lizards, and the reptile race, whofe prolific powers are ama- 
zing, and in whom Naturc aflumes a more foft and dudtile testure, 

may 


See p. 145. 
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may we not hape to procure multitudes of mules endowed with the 
faculty of tranfmiffion ? 


IV. Proceeding fill lower, till we arrive at the infe& tribes, do 
not fimilarity of texture, aftonifhing fertility, the fame mode of geo 
nerating, a great coincidence in the ftructure of parts, both external 
and internal, the living on the fame or fimilar nourithment, and 
many other circumftances, concur in marking them out as the fitteft 
objects for tnals of this kind, and from which the greatelt fuccefa is 
to be expected ? 


The chief obftru€tion to the execution of trials of this nature 
arifes from the dithculty of alluring different {pecies into nutual and 
ardent embraces. In one tribe of infeéts, however, | imagine, that 
this difficulty will be completely removed. ‘The numerous tribe of 
butter-flies, after efcaping trom the chryfalis ftate, feem to have no 
other deftination but that of propagating and continuing the kind 
They no fooner burft through the fetters of the chryialis, than they 
roam about in queft of a mate with all the fervours of defire. When 
they ineet their objeét, they obey with alacrity the commands of 
Nature, After the operation is finifhed, the female lays her eggs, 
and the male acquires a torpid afpe&t. The intention of Nature be- 
ing thus compleated, both male and female fall victims at the altar 
of Venus. 


As butterflies die very foon after procreating, and, as they have 
few other dé@fires while in that ftate, is it not probable, that, when 
excluded from their particular kinds, males and females of differ- 
ent fpecies will fpontaneoufly unite? From this union, is it not 
likewife probable, that the eggs of the females will be impregnated ? 

From 
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From the accurate diffeAions of the celebrated REAGMUR itapperrs, 
that the parts of generation in the various kinds of butterflies are ex- 
tremely fimilar. Fron the feveral metamorphofes to which they are 
fubje@ed, the du@ility of thcir texture is alfo apparent. When, to 
thefe faéts, we add their great prolific powers, is it not reafonable to 


fuppole, that anomalous productions from different {pecies will cua- 


tinue to be fertile ? 


This reafoning may crfily he fubje€cd to the tet of experiment. 
Let any perfon feed a varicty of caterpillars in feparate boxes, When 
transformed into moths or butterflics, let the mal s and females of 
different fpecics be admitted to cach other. The cffedls of thete trials 
time aloue can determine, If it happens, as there is great reafon te 
exped, that thete infcGs freely unite; that the egys of the females 
are impregnated by this union; and that the spurious offspring are 
endowed with prolific powers, and perpetuate the kid, then will 
philolophers have the fatistaction of feeing an univerlal prejudice, 


concerning the occonomy ot aniinals, conpletely removed. 


The mere gratification of curiofity would juftify a fet of experi- 
ments that require fo little time. trouble, or expence *. But the idea 
of utility gives alacrity to inveltigation, Contidering wiether ome 
ufe might not be derived from thele projected trials upon butterflies, 


the following notion, which, perhaps, may be regaided as fancitul, 


occurred. 


The filk worm is a native of warm climates. Its conftitution is 


Vou. I. U too 


About fourteen years ago, U attempted to make thefe experiments, But, from my 
fituation in a large cit., and the want of proper fool, J found that my falk. worms died 


Betore they arrived at maturity. 


Is4 THE PHILOSOPHY 


too delicate to bear the cold and the viciffitudes of our weather. 
Neither is the mulberry, the proper food of the animal, raifed here 
in fufficient quantities. Thefe are the chief obftrudctions to the cul- 
tare of filk in this country. But large fums of money are annually 
fent out of Britain for purchafing raw filk, “Hence any rational 
fcheme for preventing this expenditure merits the attention both of 
philofophers and of the public. I defpair not of fceing this defirable 
end accomplifhed. I even look forward with joy to a period, which 
Thope is not diftant, when the produdion of good filk will be as 


common in Scotland asin any other nation in Europe, or Afia. 


The mode I propofe is fimple ; and therefore its fuccefs is the 
more probable. In this country, we have many caterpillars which 
{pin pods of no inconfiderable fize and goodnefs. A caterpillar that 
feeds upon the pear-tree, and is produced from the fly called Pha/ac- 
na pavonia, or peacock-moth, {pins a large pod, the filk of which is 
coarfer and ftronger than common filk, Another fpecies, called by 
the French a furée, feeds on the leaves of mofl fruit trecs, and {pins 
a pod extremely fimilar to that of the filk worm, Other caterpillars, 
poflefling the fame qualities, live upon the oak, the clm, the plane, 
&c. But it is ncedlefs to give a more cnlarged enumeration. Now, 
commixtures with the butterflics of thefe caterpillars and the filk-fly 
wiil, I imagine, produce worms attempered in conftitution to the 
climate of Britain, capable of being nourifhed by fome of our indige- 
nous plants, endowed, at the fame time, with the faculty of perpetuat- 
ing the kind, and of fpinuing a filk equal, if not fupctior, to that 
imported from warmer regions, 


To this fcheme it may be objected, that, on the fuppofition of its 
pradicability, the fpecies of butrerflies fhould be perpetually aug~ 


menting, 
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menting, and that to their variety there fhould be nocnd. | an- 
{fwer, that this objcCtion ftrengthens the probability of the plan; 
For the varietics of the butterfly and moth, already known and de- 
feribed, amount neatly to 1000. Many of thefe, I doubt not, have 
been produced by accidental commistures. Two caufes coucur in 
preventing fuch a frequency of commixtures of this hind as might be 
imagined. Many fpecic. of caterpillars affociate, and fix heir chry- 
fales upon particular plants or places, and, immediately afier theit 
metamorphofis, the males attach themfelves to the females. Other 
fpeci:s not only affociate, but cfeape from the chiy salty in pardcular 
months of the year, as if Nature meant toggrevent then unidng. 
Some kinds come out only in Apu, others in May, Jenc, July, 
Auguft, and September. Thefe and other cireumflances icnder the 
accidental concourfe of males and females of different fpecies much 
lefs frequent than if all the kinds lived at the fae time, and fed 


upon the fame plants. 


Ir may likewife be objected, that, as difftrent fpccics are trans- 
formed in different months, and as the flics die foon after their 
change, it will be impoffible to try thefe proj-Qed experiments with 
kinds which come out of the chryfalis ftate at che diftance of one or 
two months from cach other, This objetion is removed by two 
fingnlar facts, It is true, that coition debilitates and quickly kill. 
butterflies. But, when confined, and prevented from mutual em- 
braces, they preferve both their exiftence and vigour for five or fix 
months *. bvfides, from the accurate experiments of RraumuR, 
we learn, that the duration of the chryfalis ftate may be prolonged 

U2 or 


* Wahlbom in Amoen. Acad. Vol. I, p. 105. 
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wv 


or fhortened at pleafure, by the application of different degrees of 


heat and cold 


Upon the whole, J moft ferioufly recommend this tdea to the at- 
tention of men who have leifure, and who are properly fituated, to 
cive the project a fair trial. If my ideas be right, the perfon who 
realifes them will not only make a fortune, but immortalife his 


name. 


CHAP. 


* Reaumur, Tom. HY. ramo. edit. p. rr. 
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CHAPTER IV. 


Of the Varieties of Man uhich have hitherto been difcovered in every 
region of the Globi—Vuriceties in Colour—in Staturein Figure 
and Fiatuses—in Mannss and Cuftomsygugg Religion, am! Rih- 
gious Opinions and Ceremonics— Of CanniOR both ancient aud mo- 
dern—Of Human Sacrificcs in the Old and New Warlds—Of Wu 
and Warlike InPruments—Of Agriculture, and the Spintavecu 
Produdtiont of the Earth——Of Marriages, Burtals, Cruil Govern 
ment, Arts and Manufaétures, 8c. tc. 


ITH regard to colour, in the humen fpccies, fiom black 1 

runs through almof every poffible fhade till it arrives at 

what we denominate white. Many cucim'tances give rife to dif- 
ferences in the colour of the fkin. Fven in the fame climate, in the 
faine town or village, marked fhades of colour are to be obferved 
not only in individuals, but in whole families, and thefe fhades are 
generally tranfmitted to pofterity, except when the brecd happens to 
be croffed by races of individuals of a diffrent complexion, which 
produces an imermediate fhade. Ina large city, independent of fo- 


reign commixtures, what a variety of colours are to be perceived ? 


Notwithftanding thefe local, and often hereditary fhades, which 
take place in the fame climate, and even in a {mall diltridt of the 
fame 
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fame country, Nature, from particular fituations as to heat and cold, 
produces diftinétions of the moft marked kinds. 


In the Old Continent, however, the deepcft fhade of biack is to 
be found in the Torrid Zone. From this region of the earth, as we 
approach either to the fouth or north, the colour of the human kind 
gradually becomes more and more white, till we arrive at the tem- 
perate climates, where the complexion, to our eyes, at Icaft, is moft 
beautiful, But our ideas of beauty are entirely relative. To a ne- 
groe, the deepeft black is the mofl admired colour in a female; and 
the fame fentiment iflllld muft be entertained by people of all inter- 


mediate colours. 


In proportion as we recede from the equator, cither to the fouth 
or the north, the fhades of colour become always whiter and whiter. 
But here Nature, correfpondent to her uniform procedure, reverfes, 
or rather confirms, her original plan. From the negroes under or 
near the line, to the termination of the temperate zone, the grada- 
tlons of colour are to be afcertained. But, what is fingular and cu- 
rious, after pafling north of the temperate zone, the colour of the 
natives is not only more {warthy, but again approaches to blacknefs. 
Krom this fa@&t, which is perfeétly known, it fhould feem, that ex- 
treme heat and cxtreme cold produce nearly the fame appearances 


on the human fkin. 


The inhabitants of Lapland and of Nova Zeinbia, the Borandians, 
the Samoiedes, the northern Tartars, the Oftiacks, the Greenlanders, 
and the favages to the north of the Efquimaux Indians, feem to be 
the fame race of people. All ‘of them have broad large faces, and 

flat 
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flat nofes *. Their eyes are of a yellowith browa colour, inclining 
to black {. Their eye-lids extend towards the temples ; thar cheek- 
bones are remarkably prominent ; thcir mouths are large, and thcir 
lips thick and reflucted ; their voice is fqueaking ; their head is large; 
their hair black and fmooth ; and their fkin is of a tawny or fwarthy 
hue, Their fize i. diminutive, molt of them not exceeding fom {vet 
high ; and their tulleft men are not above four feet and a half. This 
numcrous race of pople differ fo much from all others, that they ap- 
pear to conftitute a diflind ipecies. The Borandians are {till fmall- 
er than the Laplaudcrs. The inis of their eyes is of the fame co- 
Jour; but the white is of a reddith | Their fhin 1s more 


tawny ; and their legs are very thick and ill-fhaped. 


The Samoiedes are more fquat hin the Laplanders 5 thar heads 
are larger, their nofcs bioader, thei: complexion darker, their legs 
fhorter, and their beards more fcanty of hair, The fhin of the 
Greenlander is more tawny thin that of the other nations, being of 
a deep olive colour. It is even faid, that fome of them arc ts black 
as the African negrocs. 9 The women, among all thefe nations, arc 
as ugly as the men, and icfemble them tu much, that the diflindion 
is not eafily to b2 perecived. In Greenlind, the women ate very 
hort ; but their bodies are well proportioned. Theit huir as Mack- 
cr, and their (kin fofter than thofe of the Sunsicdes, ‘Their breafts 
are fo long and flesible, that they can fuckle thei childica over 
their fhoulders. Theii nipples ate as black as yet, and their {kin is 
ofa deep olive colour. Theit vifage is large, their eyes fmall, but 
black and vivacious, and their feet and hands are fhort. In all other 

refpects, 


* Le Voyige de Regnard, ton. I. p, 19. et Tas Voyryes du Nord fasts par les 


ioliandots. 
¢ Linnae Fauna Succica, 1746, ps 1. 
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refpects, they refemble the Samoiede females. The favages north of 
the Efquimaux, and even in the northern patts of Newfoundland, 
have a great rcfemblance to the Greenlandcrs. Like them alfo, 
their flature is fmall, their faces broad, and their nofes fla. Their 
eyes, however, are larger than thofe of the Laplanders. 


All thofe races refemble each other not only in deformity, in 
Jownels of ftature, and in the colour of their hair and cyes, but like- 
wife in their difpofitions and manners. All of them are equally 
grof., ftupid, and fuperititious. The Danifh Laplandcrs keep large 
black cats, to whom communicate their fccrets, and confult in 
all their important affairs. In every family, among the Swedith 
Laplanders, a drum is kept for the purpofe of confulting the devil ; 
and, though they are robuft and nimble, fuch is their pufillanimity, 
that they never could be perfuaded to face a field of battle. Gufta- 
vus Adolphus attempted to embody a regiment of Laplandcrs; but 
he was obliged to relinquith the proje&. They cannot, it would ap- 
pear, exift any where but iu their own country, and in their own 
manner. They travel on the fnow with fkates made of wood, about 
two yards Jong, and half a foot in breadth. With thefe they run on 
the fnow fo rapidly, that they overtake cafily the fwifteft animals. 
They ufe a long pole, pointed with iron at one end, and rounded at 
the other, By means of this pole, they, puth themfelves forward, 
direé&t their courfe, prevent their falling, Rop their inspotuality, and 
kill the animals they purfue *. ‘The fkates employed by the Sa. 
moiedes are fhorter, feldom exceeding two feet in length. They 
likewife ufe the bow and the crofs-bow; and the Mufcovite Lap- 
landers are faid to dart a javelin with fuch force and dexterity, that, 

at 


* A fpecimen of thefe fates may be feen in the Mufaeum of the Antiquaries of 
Scotland. 
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at the diftance of thirty paces, they often hit a mark not larger than 
a crown piece. They hont the lynx, the fox, the martin, and the 
ermine, and barter their {kins for brandy and tobacco. Their prin- 
cipal food is dried fifh, and the flefh of the bear and rein-deer. 
Their bread confifts of the pounded bones of fifhes, mixed with the 
tender bark of the birch or the pine tree. Their common drink is 
whale-oil, or water in which: the berries of the juniper have been 
infufed. They are, in general, idolatcrs and extremely fupcrflitious. 
More grofs than favages, they have neither courage nor a fente of 
fhame. They bathe promifcuoufly naked, Dboys and girls, mothers 
and fons, brothers and fifters, without i the fmalleft fenfe of 
impropriety. They offer their wives and daughters to flrangers, 
and think it the higheft affront if the offer be rejeted. This cuttom 
is univerfal among the Samoiedes, the Borandians, the Laplanders, 
and the inhabitants of Greenland. The Laplanders, in winter, 
clothe themfelves with the fkin of the rein-deer, and, in fummcer, 
with the fkins of birds. 


In Nova Zembla, the women pierce their nofes and cars, and or- 
nament them with pendants of bluc flones ; and, to augment their 
charms, they draw bluc lines acrofs their forchead and chin, In 
Greenland, the women clothe the.nfelves with the fkin of the dog- 
fith. They likewife paint their faces bluc and yellow, and wear 
pendants in their ears. All of them live under ground, or in huts 
funk almoft below the furfacc, which they cover with the bark of 
trees, or with the bones of fifhes. During winter, it is a common 
pradiice with them to make fubterranecous communications from one 
habitation to another, by which they are enabled to vifit their neigh 
bours without going abroad. Darknefs, ccntinucd for feveral 
months, obliges them to illuminate their dreary abodes with lamps, 


Vor. U. xX in 


